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xt rcisprelented to thy 
"FS 20 view an exaQ andex- - 
NO «« | cellent Compendium of 
Ax KS the firſt (ix Books of 
the Elements of Geo- 
metry, written by that 
learned Philoſopher & 
Geometrician Enclide, I hal in this place 
ſay little or nothing concerning the ex- 

ellencieof the Mathematical Sciences in 
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To the Reader, 

oenerall, nor particularly of Geometry, 
that pious and learned Mathematician 
M-.Joun Des in his following Pre- 
face (which deſerves perpetual commen- 
dations) having beene ſolarge inthe ex- 
planation andule of all the parts thereof, 
{o that init you may diſcern the whole 
Body of the «MM athematick. 

Now Geometry (next after Arithme- 
tick )is the firlt thing ro be ſtudied in the 
courſe of the «MM atbematicks, and of all 
the Books of Geometry hitherto publiſhed, 
noneare comparable to thoſe of Exclide, 
T be firſt ſex of which are herein a moſt 
compendious form contraFed and demon- 
firated, then they have heretofore been in 
our Language: there being laid down, 
Firſt, the Probleme, or T beoreme it ſelfe, 
then the Figure,and the conflruion there- 


of; and laſtly, the Demonſtration of the 
ſame. 
The 


To the Reader. ; 

The uſe of theſe Elements of Euclide are 
fo frequent in allthe parts of the «Ma- 
thematicks , that whatſoever is done in 
them ,. hath dependance upon theſe for 
moan. 5 "0s 
As he can be accounted no good (Gra- 
marian that cannot prove his Latine by 
Lillies Rules, ſo hecan be accounted no 
good Geometrician, that cannot prove his 
Propoſition by Fuclides Elements. 

I willnot, inthis place, goe about to 
apologize for the VV ork,only thus, the 
Author of this Epitomie having fintſh- 
ed his Manuſcript, before he could pro- 
videforthe printing thereof, was tranſ. 
ported from this life to a better, ſo that 
the Copie, in many places, was deficient, 
but ſome time hath been beſtowed in the 
ſupplying of thoſe defeats. But notwith- 
ſtanding all chis, ſome miſtakes may yet 
remain, which when thou chanceſtco 
£ | meet 


Ty the Reader. 


meet with correct with thy pen, ſo ſhalt 
thou do right tothe deceal: -dAuthor and 
fupply the defects of the Reviſor, andin 
bothdoe good tothy (elf. Theſe things 
thus premiſed, I commend you to the 
Workitſelfe, in the peruſall and practiſe 
whereof, thou ſhalt receive abundance 
both of pleaſure and profit, in that before 
your eyes you ſhall ſee the demonſtration 
and proofe of all your workings, and be 
thereby able to diſcern and judge of 0. 
ther things of the like nature. And ſo 
| leave it with you, as a Clew which will 
lead you by degrees through the whole 
Treaſuryof the MatTHEMATICKS, 


Farewell. 


Totheunfained lovers of Tra h, 


and conſtant Students of Noble Sciences, 
JOHN DEE of Lonaoy, heartily 
wiſheth grace from Heaven: and 
; moſt roſperous ſucceſs | in all 
cir honeft attempts , 
and Oſt 


— inc PLATO, 
2 Lt ZE = 7 A the great Maſter 
SZOW/11 of many worthy 

=X | Philoſophers , & 
the conſtant a- 
voucher, and pi- 
thy perfwa er of 
| Vuum, Bonum, 8 


A 4H es (he , 
All ſundry times (be- 

JIN = (2 ordinary 
Soles Wea vi- 
ſited of a certain 
kind . of men al- 
\ * 46 | mn by the, nor 
e fante © Plato, hor comme on oh his 
profound #nd d.pro thao gr. mend fuch H 6a” 
rers, after long harkenitig to him, perceived, that the 
drift of his diſcourſes Aacd out,. to conclude, . this U- 
num, Bonum, and Z xs, to oe Spenmall, Infinice, _ 
nal 
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nall, Omnipotent, &c. Nothing being alledged. or ex- 
preſſed, How, word coodd: bow how, worldly dignity : 
($07 health, ſtrength, or luſtineſſe of dad's or yet 
the means, how.a marveilous, ſenſible and bodik bliſſe 
and felicity. hereafter, might be atteined : Strai way, 
the fantaſies of thoſe hearers were dampt : their opini- 
cn oY was clean changed; yea.lts doQtrine was 
by them deſpiſed ; and his School, .no more of them 
viſited, Which ching, his Scholer, Ariſtotle, narrgwly 
conſidering, found the cauſe thereof, to be, For that 
they had no forewarning and information, in gendrall, 
«© whereto his docrine tended. For, ,ſo, might they 
have had occaſion, either to have forborne his Schock 
haunting : (if they, then, had muſliked his Scope and 
purpoſe) or conſtantly to have continued therein : to 
their full fatisfaRion:; if ſuch his finall ſcope and in- 


rent, had been to their. deſire... Wherefore, Ariftetle,..c- 
ver, after that,uſed in brief;to forewarn _is. own-Scho- 
*« [ers and hearers, both of/ whiar- ah, ack. i to 
*©whatend, rabies 065 xt har 
c*3 conſider the diverſe-ryadgs- 

Philoſopher (and am wry Sn 

well; ptherwiſe couldeeach z: anc 

boldly. with bis hearers; h: dra 

did) am in no little pang perpl - 

which 1 miſlike, is moſt Mt eaf ie te 

to have Plato for my. e: 

know. to be moſt commen 

ing, itito common 


to be moſt neceſlary; is ek "ſun+- 
dry dangers. Yet, neither do-1-think-it meer; for ſo 
ſtrange matter (as now-is meane-to- be ples) and 
to ſo ſtrange an audience,to be bluntly ar firſt 
without a peculiar Preface : Nor. (Imita 
well ny hope, that Mabens ' and. 

an. able, either 
unds: or ag 
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expreſſe the chiefpurpoſes, and moſt wonderfull appli- 


cations thereof. And cthongh 1 am ſure, that fuch as 
did ſhrink &om Plato his School, after they had per- 
ceived his finall conctuſion, would in theſe things have 
been his moſt diligent hearers (ſo infinitely might cheir 
&efires, in fine and at length, by our Arts Marthemati- 
call, be fatisfied) yet, by this my Preface and fore- 
Garning, Aſwell all ſuch, may (to their great behoof) 
the ſooner, hither be allured: as alfo the Pyrhagorical, 
and Platomicall perfe@ ſcholer, and the conſtant pro- 
found Philoſopher , with more eaſe and ſpeed, may 
: (like the Bee) gather, hereby, both wax and hony. 
Wherefore, feeing 1 great occaſion (for the 
< cauſes alledged, and farther, in reſpet of my 4: 
_ Mathomaid, all ) to uſe a certain forewarning 
* and Preface, whoſe content ſhall be, char mighty, 
* moſt peaſant, and fruntfull Marhermaricall Tree, with 
his chief arms and ſecond (grafted) branches ; Both, 
what ones, and alſo, what commodiry, in gene- 
rafl, 4s to be looked for, afwell of griff as ſtock: And 
< foraſimuch is this etterprize is ſo great, thar, to this 
< our time, it never was {to my knowledp) by any at- 
< chieved : And alfo iris moſt hard, in theſe our drery 
** dayes, to ſuch Tere and m_ Arts, to win duet and 
rommeoen ctetit ; Neverthelefle, it for my fincere en- 
devour, to ſatisfic yout honeft expeRarion, you will 
but lend me your thankfall mind a while : and to fuch 
matter as, for this time, tmy pen (with fpeed) is able ro 


deliver, your eye of car artentively : perchanice, at 
once, Re He fk faluting, this 4 ce you will 
finde x teffon long etongh. And tther you will, for a 
ſecond {by this) be mdde much the apter : or ſhortly 
become, well able = ſelves, of the Lyons claw, to 
conjecire his roy all Symmettie, and fatther property. 
Now then, ger, thy friends and countrey men, Turn 
your eyes, ard bend your timds to that dodrine,which 
for our preſent perpoſe, my _— talent js able to ou 
your | 2 Al 


The tutent of thus 
Prztacc- ; 


— John Dee bir 


All things which are, and have being, are found. un- 
der a triple diverſity general. For, either, they are dee- 
med Supernaturall, Naturall,or of a third being. Things 
Supernaturall,are immateriall, ſimple, indivifible, in- 
corruptible, and unchangeable- Things Naturall, are 
materiall, compounded diviſible, corruptible, and chan- 
geable.ThingsSupernatural,are of the mind onely com- 
prehended : Things Naturall,of the ſenſe exterior,are a- 
ble to be perceived. In things Naturall, probability and 
conje&ure hath place: But in things Supernaturall,chief 
demonſtration and moſt ſure Science is to be had. By 
which properties and compariſons of theſe two, more . 
eaſily may be deſcribed, the ſtate, conditton,nature and 
property of thoſe things, which, we before termed of a 
third being: which, by a peculiar name alſo, are called 
T bings Mathematicaf. For, theſe, being (in a manner) 
middle,between things ſupernatural and natural:are not 
{o abſolute and excellent, as things ſupernatnrall ; Nor 
yet ſo baſe and groſſe, as things naturall : But are things 
immateriall, and nevertheleſſe, by materiall things able 
ſomewhat to be ſignified. And though their perticular 
Images, by Art, are aggregable and diviſible ; yet the 
Senerall Forms notwithſtanding, are conſtant, unchan- 
geable, ugtransformable and incorruptible. Neither of 
the ſenſe, can they, at any time, be perceived or judg- 
ed. Nor yet, for all that in the royall mind of man, firſt 
conceived. But furmounting the imperfeRion of con- 
jeure, weening and opinion ; and comming ſhort of 
high intelle&uall conception, are the Mercuriall fruit of 
Dianeticall diſcourle, in perfect imagination ſubſiſting. 
A marveilous newtrality bave theſe things Mathemati- 
call, and allo a ſtrange participation between things 
fupernaturall, immmortall, intelle&uall, ſimple and in+ 
diviſible : and things natural, mortall, ſenſible, com- 
pounded and diviſible. Probability and ſenſible proof, 
may well ſerve in things naturall, and is .commendable: 
in Mathemarticall reaſonings, a probable Argament, is 
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nothing regarded: nor yet the teſtimony of ſens,any whit 


credited : But onely a perfe& demonſtration, of truths 
certain,neceſſary,and invincible:univerſally and neceſſa- 
rily concluded : is allowed as ſufficient for an Argument 


exactly and purely Mathematical. | 
Of Mathematicall things, are two principall kinds, 
namely, N«mber and Magnitude. Number, we define to 
be a certain Mathematicall Summe, of Units. And an 
Unit isthat thing Mathematicall, Indiviſible, by parti- 
.Cipation of ſome likenefle of whoſe ewe any 
thing, which is in deed, or is counted One, may reaſo- 
nably be called One. We account an Vmn#, a thing 
Hathematical,though it be no number,& alſo tndiviſible 
becauſe of it materially, Number doth conſiſt ; which 
principally, is a thing Mathemaricall. Magnitude is a 
thing Mathematicall,by participation of ſome likenes of 
whole nature, any thing is judged long, broad, or thick. 
Athick Magnitude we call a Solid, or a Body. What 
Magnitude r ever is Solid or Thick, is alſo broad and 
long. A broad Magnitude we call a Swperficies or a 
Plain. Eyery plain Magnitude, hath alſo length. A long 
Magnitude, we term a Line. A Lint is neither thick nor 
broad; bur onely long : Every certain Line, hath two 
ends : Theends of a Line, are Pots called. A Point is a 
thing Mathematicall, indiviſtble, which may have a cer- 
tain determined ſituation. If a Point move from a de- 
termined ſituation, the way wherem it moved, is alſo 
a Line, mathematically produced : whereupon, of the 
ancient Mathematicians, a Line 15.called the race or 
courſe of & Point. A Point we define, by the: name of a 
thing Mathematicatl: though it be nv Magnitude, and 
indiviſible ! becauſe it is the proper end, and bound of 
a Line: which is a true Magnitude. And Magnitude we 
may define to be thatthing Aathemaricall, which is 
diviſible for ever, in'parts diviſthle, long, broad, or 
thick. Therefore though a Point be-no' Magnitude, yet 


Terminatively we reckon it:a thing Mathem atic all (a5 
© al 


Number. 


Note the word, 
Vnie, to exprefſe 
the Greek Mo- 
nas, and not Va;- 
y, as we have all, 
commonly, till 
now,vicd. 


Magnitude. 


eA Port. 


eA Line. 
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ſaid)by reaſdn'it is properly the end and /bonnd of a line, 

Nerher Near Magnitude have any Materiali- 
ty. Firſt, we wil confider of Number, and of the Science 
Mathematicall, to it appropriate, called Aritiowerick, 
and afterward of Magnitude, and his Science, called 
Geometrie. But that name contenteth me not : whereof a 
word or two hereafter ſhall be ſaid. How Immareral, 
and free from all matter, Namber is, who doth not per- 
_— yea, who doth not wouderfully wonder at it? 
For), 


neither pure Element, nor Ariftoteles 2 uinta Eſo |: 


ſentia, is able to ſerve for Number, as his proper mat- 
ter. Nor yet the purity and ſimplenefle of Subſtance 
Spiritual or Angelical, will be found r enough 
thereto. And therefore the great and godly Philoſopher 
Anitine Boetins, ſaid: Omnia quecungue 4 primeva rermen 


natura conſtrutta ſunt, Numerorum videnter ratione for- I | 


mata. Hoc exim fuit principale itn anime Condstorss Exem- 
p/ar. That is : il things (which from the very firft 
o2tginall being of things, have been framed and 
1aade) do appear fobe Fo2medby thereaſon of Num- 
bers.” Fo2 this was the pzinapall Example oz pat- 
tern in the mind of the Creata2, - O: comfortable al- 
lurement, O raviſhing perſwaſion, to deal with a Sci- 
ence, whoſe Subject is fo ancient, ſo pure, ſo excellent, 
ſo ſurmounting all creatures, ſo uſed of the Almighty 
and incomprehenſible wiſedome of the Creator, in the 
diſtin{t creation of all creatures : in all their diftin& 
parts, properties, natures, and vertues, by order, and 
molt abſojute wumber, brought from Xotbing, to the 
Fm their being and ſtate. By N«wber; proper- 
ty therefore, of us, by all poſſible means, (to the per- 
fection of the Science) learned, we may both wind and 
draw our ſelves into the inward and deep ſearch and 
view, of all creatures diſtin& vertues, natures, proper- 
ties, and Formes : And allo, farther,ariſe, clime, aſcend 
and mount up (with Speculative wings) in ſpirit, to be- 
bold in the Glaſle of Creation, the Form of Forws, the 
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Exempler\Namber-of ll things! Nwmerable: both viſt- 
ble and inviſible; montal.and|\unnmonal,. Corporal, and: 
Spiritual. Part of this profound'and'divine Science; hat 
?oachins. the. Propheſier atteined unto : by N«mbers 
Formall, Natural; and: Rational, foreſeeing, concluding, 
and foreſhewing- great perticular events, long before 
their comming, His: books yet remaining; hereof, are 
ood proof. And the noble | Earl of AMirerds/a, (be- 
ides that) aſufficient witnefſe : char Joachim is his pro- 
pheſies, proceeded by no other way, then by Numbers Formal, . 
And this Earl himſelf, in Rowe, ſet up goo Concluſi- 
ons, inall kind'of: Sciences, openly to; be difpured of: 
and among the reft;in;/his Concluſions Mathematical 
(in the eleventh Condlufion) hath: in: Latine this En- 
gliſh ſentence, Zy:Nwmbers, a way is had, tothe ſearching 


out, and- uvderſtanaang, of every. able to. be known. 
For the versfy11 1 nt Carle 
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proms/ eto: anſwer 
to the WED ler orictewby the 'wayof Neembere- 
Whi ufions,/I-omitchere: to) rehearſe: aſwell: 
avoiding ſuperfluous prolixitie-: as; becauſe Jenner. P4- 
—— are-commonly had; Bot, in any. caſe, L 
would wiſh thattlioſe Con Goneanoe read: diligent- 
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ly, and perceived of ach, as are earneſt | Obſervers and! = 


Conſiderers gf the conſtant law of Numbers: which-is: 
planted in things Naturall and Supernaturall:and is pre- 


ſcribed to all Creatures,inviolably to be kept: Far,ſo,be- 


ſides many otherxhings, in thoſe Cocluſions to be mar- 
ked'it would! ,, how: fincerely, and within my 
bounds, Idiſclolethe wonderful myſteries by numbers, 
to be atteined unto; ih 

Of my former words, cafie itis to be gathered, that 
Nwmber 1s a treble: ſtate:; One, in the Creator : ano- 
ther in every[Creature (in reſpeRt of his compleat con- 
ſtirutiony) and thethird, in: Spirituall, and Angelicall 
Minds; and inthe Soul of man. In the firſt and third 
ſtate, Number, is termed Number Numbring. Bur in all 
Creatures otherwiſe, N#mbrr is termed Number _ 
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bred. And in our Soul, Number beareth fuch a ſway, 
and hath fuch an affinity therewith ; that ſome of the 
old Philoſophers taught, Mans ſoul, to be a Number me- 
ving it ſelf. And indeed, in us, though it be a very Ac- 
cident, yet ſuch an Accident it is, that before all Crea- 
tures it had perfe& being, in the Creator, Sempiter- 
rally. Number numbring therefore, is the diſcretion dif- 
cerning, and diſtinQing of things. But in God the Cre- 
ator, 1 his diſcretion, in the beginning, produced order- 
ly and diſtin&ly all things. For his n«mbring, then, was 
his Creating of al things. And his Continuall »#mwbring 
of all things, is the 'Conſervatian of them in being. 
And, where and when he will lack an Vic - there and 
then, that perticular thing ſhall be Di/created. Here I 
ſtay. But our Severalling, diſtinting, and nwmbring, 
createth nothing : but of Multitude conſidered, maketh 
certain and diſtin& determination. - And albeit theſe 
things be waighty, and truths of great importance, yer 
(by the infinite goodneſle of the Almighty 'Terxarre, ) 
Artifiggl Methods and eafie ways are made, by which 
the z0@Þus Philoſopher may win neer this Riveriſh/ds, 
this Mountain of Contemplation : and morethen Con- 
templation. And alſo, though namb+#;beathingſo Im- 
material, ſo divine,/and #ternal: yetby'degrees; by lit- 
tle,and little, ſtretching forth, and applying ſome like- 
neſle of it as firſt, to tive Spiritual; and then' bring- 
ing it lower, to things ſenſibly. perceived, 'as of a mo- 
mentany found iterated: then to the leaſt things 'that 
may be ſeen, numerable: And at length (moſt profſe- 
ly) to a multitude of any corporal things ſeen,” of felt: 

and fo, of theſe groſle and ſenſible things; we are trai- 

ned to learn a certain Image, or likeneſſe of numbers 

and to uſe Art inthem to. our pleafure-and; profit; So 
groſle is our converfation, and dull is-our ipprehenſion, 
while mortal Senſe, in us, raleth 'the edmmon weatth 

of our little world. Hereby we ſay, Three Lyons are 

three or a Ternarie. Which * Ternaries, are each, the 
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Unim, knot and Uniformity of three diſcreet and di- 
ſtink V"its. That is, we may- in each Termary, thrice 
ſeverally, pot, 'and ſhew a part, One, One, and One. 
W here, in Nutibrmg, we ſay One, Two, Three. Bur 
how farre, theſe viſible Ones, do -differ from -our In- 
diviſible Units {in pure Arickmerich, principally confi- 
dered) no-man is ignorant. Yet from theſe groſle and 
materia[things, may we be led upward, by degrees, 1 
mg our rade Imagination;teward the conceiving 
of numbers abſolutely: (Not ſuppoſing, noradmixting a- 
ny thing created, Corporal or Spiritual,roſupport,con- 
tein , 'or repreſent thoſe »-wbers imagined:) that at 
lehgch, we may be able, to finde the number of our 
own name, gloriouſly exemplified and regiſtred in the 
book 6f the Trwniry moſt bleſſed and zternall. 

_ But farther underſtand, that vulgar PraQiſers, have 
Numbers, otherwiſe, in fandry Conſiderations : and 
extend their name farther, then to Numbers, whoſe 
teaftpart is an 7ir. For the common Lopiſt, Recken- 
maſter; or Arithmetician, i his uſing -of Nambers: of 
anlint,imagineth teffe parts : and calleth them #-afti- 
nr. ASof an Vit, hetnaketh an half, and thus norerh 
it, , and fo of other (infinitely diverſe) parts of an 
Une. Yea and farther, hath Frattions of Frattions (Et. 


7 _ Andforafmiich as Adlivion, Swbſtratiros, "Motriplicn- 


tori, Daviſion, nll Extrattion of Roots, arethe chiet, and 
_ parts of Armhmeerick : which is, the Sojence 
Mat demonſtriuneth the properties of wunwbers, and all operati- 
* 14s; (4 rember to be performed. How often 4 "ar 
*rheſe five fundry forts of Operations , do, tor the 
© moſt part of their execution, differ from the five ope- 
«rations of Ttike penerall property and name , in our 
VV li6le nuftibets praftifable. 'So, often;(for a more di- 
*'ſtin&K doQrme)-we, vulgarly account and name it, 
another kid df - Ariabmetich, And by this reafon : the 
Confliderativa, dodritie,.and working / tm whole -num- 
bersvnely': Where, of an Un#, isno leſle m_ ro » 

C allowed : 
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allowed : is named (as it were) an ay it 
ſelf. And fo of the Arithmetick, of Frattions. In like fort 
the neceſſary, wonderfull, and Secret doctrine of Pro- 
portion, and proportionalicy hath purchaſed unto ir 
ſelf a peculiar manner of handling and working : and 
ſo may ſeem another form of Arithmerickh, Moreover 
the Aſtronomers, for ſpeed, and more commodious cal- 
cularion, have deviſed a peculiar manner of ordering 
numbers, gbout their circular motions, by Sexagenes 
and Sexageſmes. By Signes, Degrees, Minutes , &c. 
which commonly is called the Arithmetick, of Aſtrone- 
mical or Phiſical Frattions. That have I briefly noted 
by the name of Arithmetick Circular. Becaule it is alſo 
uſed in Circles, not Aſtronomical, &c. Praiſe hath led 
Numbers farther, and hath framed them,. to take upon- 
them, the ſhew of MMagnitudes property : Which is 1- 
commenſurability and Irrationality. (For in pure Arith- 
metick , an Unit, is the common Meaſure of all Num- 
bers.) And here, Numbers are become, as Lines,Plains, 
and Solids, ſometimes Rationall, ſometimes Irrationall. 
And have proper and peculiar charaQters,(as V3.vcP. 
and fo of other. Which is to ſignifie Root Square, Rect 
Cubick.: and ſo forth : ) and proper and peculiar faſhi- 
ons in the five principal parts: Wherefore the praci- 
ſer, eſteemerh-this a diverſe Arithmetick from the other. 
PraQſe bringeth in, here, diverſe compounding of 
Numbers : as ſometime, two, three, four (or more) Ra- 
dicall Numbers diverſly knit by ſigns, of More and 
Leſle:as thus V5 12 + v1 5.Or thus V3519+VveP 
12-\ 3 2, &c. And ſometime with whole numbers, or 


: fractions of whole Number , among them : as 20 


+ v 324. VeE16+33-v510.133 I23+VvV 

And ſo, infinitely, may hap the om Fl <2 
Both the one and the other hath fraRions incident : 
and ſo is this Arithmetick, greatly enlarged, by diverſe 
exhibiting,and uſe of Compoſitions and mixtings. Con- 
'ider how, 1 (being deſirous to deliver the Student 
from 


Mathematical Preface. 


from errour and Cavillation) do give to this Praiſe, 
the name of the eArithmetick of Radicall numbers : Not 
of 1rrationall or Surd numbers : which other while, are 
Rationall : though they have the Sign of a Root before 
them, which Arithmetick of whole Numbers moſt u- 
ſuall, would fay they had no ſuch Root, and ſo accuunt 
them. Surd numbers, which, generally ſpoken, 1s untrue: 
as Exclid's tenth book may teach you. Therefore, to 
call them, generally Radical! numbers, (by reaſon of 
the ſign v prefixed,) isa ſure way, and a ſufficient ge- 
neral diſtin&tion from all other ordering and uſing of 
Numbers : And yet (beſide allthis) Conſider ; the in- 
finite defire''ofi.knowledg , and incredible power of 
mans Search and Capacity ; how, they, joyatly have 
waded- farther-(by mixing ſpeculation and practice) 
and have found out, and atteined, ro the very chief per- 
fetion {almoſt ): of iNambers:Practical uſe. Which 
thing, is wel tobe perceived in that great Arithmetical 
Art of e>£quation.: commonly called the Rwle of Coſſ, 
or Algebra. The Latines termed it, Regwlam Rei & 
Cenſus, that is, the Rule of the thing, ano his value. 
- With an apt: name, comprehending the firſt and laſt 
points of the Work. And the vulgar names, both in 
Italian, French, and Spaniſh depends '(in-naming it,) 
upon the ſignification of the Latin word Res : A thing; 
unleaſt they uſe the name of eMgebra. And therein 
(commonly) is a double errour. The one of them 
which think it to be of Geber, bis inventing £ the other 
of ſuch as cal it eL/gebra. For, firſt, though Geber for 
his greatſkilin Nu , Geometry, Aſtronomy, and 
other marvellous Arts, might have ſeemed able to have 
firſt deviſed the ſaid Rule : and alſo the name carrieth 
withat a'very acer likegeſle of Geber his name : yet true 
itis, that @:Gzeck, Philoſopher and Mathematician, na- 
med Druphantxs, before Geber his time, wrote 1 3 books 
thereof (of which, ſix are yet extant: and I had them 
to * uſe, of the famous ons, and 9g get Anno 1 550. 
2 end, 
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friend, Petrus /Montawrens : ) And fecondly, the very 
name, is +Mlgicbar, and not cAlgebra- as by the Ara- 
bian e Leicen, may be proved: who-hath .rhefe: preciſe 
words in Latine, by eAndreas eAlpagus (moſt perfect 
in the Arabick tongue) ſo tranllated. Scientia fariend; 
eAlgicbar & Almachabel. i. Scientia iwoemendi numerun 
ipnctum, per additum numeri, & arvifonem, & 4quatio- 
ze. Which is to ſay : Zhe @cieace! of ws2king'Aigt- 
ebr, and zlmachabel ; that is: the. @ctence: of fun- 
ding an unknown Number, by 4d3ing of a Aumnber, 
and Diviſion, and. Equation. Here have you the niame: 
andalſo rhe -principall parts of. the; Rule;; touched: 'To 
nameit, T he rule, vr art of £4quation, doth: fignifie the 
middle part and the State ofthe Rule." Fhis ,Rule hath 
his peculiar Characters, and the principall parts. of 4A- 
rithaetick,, coit appertaining, do differ from the other 
 Arithmeticall jons. This Ariebmerick, hath Numr- 
bers Simple, Compound, Mixt. , -and- Fractions acco- 
dingly. This Rule and- Arirhmaick_of .Algiher, is fo 
profound, fo general and ſo (inmanner)'conteineth the 
whole power of Numbers, Applicationpracticat : that 
mans wit, can deal with nothing more profirable aboor 
numbers : nor match, with a thing, m6re-meet for: the 
divine force of the Soul}, (in humane ſtudies, affairs or 
exercizes)'to be tried in. Perchance you looked for, 
(long ere now) to have had ſome perticular -proof ,. or 
evidentteſtimony of the uſe, profit, and Commodity 
of Arithmetick'vulpar, in the common life :and trade 
of men. Thereto; then I will now frame my ſelf: Bur 
herein great caxe I have, leaſt length of  prooks, 
might make _- deem, that either I did miſdoubr your 
zealous mind to vertues ſchool, or-efſe miſtruſt. your 
able wits, by ſome, to guefſe much 'more. & proc, 
Gs four, _ or fix, ſach, wilt T bring, as\any: 
nadle man, therewith may be aded, to fove and 
honour, yea learn NG krience of 

Arithmerich. 
And 
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And firſt : who, neerer at hand, can be a better wit 
neſſe of the fruir received by Arithmgick,then all kind 
of Merchants 2 Though not all alike, either need ir, or 
. aſe it. How could they forbear the uſe and help of the 
Rule, called the Golden Rule? Simple and Componnd: 
both forward and backward 2. How might they miſſe 
Arithmeticall help im the Rules of Fellowſhip: either 
withour time, or with time? and berween the Mer- 
chant and his Factor ? The Rules of Bartering in wares 
onely : or part in wares, and part in money, would 
- they gladly want ? Our Merchant Venturers, and Tra- 
vailers over Sea, how could they order their doings 
juſtly and without loſle, unleaſt certain and general 
Rules for Exchange of money, and Rechange, were, 
for their uſe, deviled ? The Rule of Alligation, in how 
fundry caſes, doth it conclude for them, ſuch preciſe 
veritics, as neither by naturall wi nox other experience 
they were able'elſe to-know 2 And (with the Merchant 
then'to make an end) how ample and wonderfull is the 
Rule of Falſe poſitions ? eſpecially as it is now, by two 
excellent Mathematicians {of my familiar acquaintance 
in their life time) enlarged ? I mean Gemma Friſian and 
Simon Jacob, Who can cither inibrief conclude,;the ge+ 
neral 'and Capital Rnles ? or who .can Imagine the 
Myriades of ſundry Caſes, and perticular examples in 
Ac and earneſt, continually. wrought, tried and con- 
cluded by the forenamed - Rules, onely ? How ;fandry 
other Amithmeticall prattiſes., are commonly i Mer- 
> chants hands,-and knowledg : They themſelves -can at 
la rpe teſtifie.” ' | 
The Mintmaſter, and - Gold{mith, in their Mixture 
of Metals, either of diverſe xinds,or divers values : how 
are they, or may they, exactly be directed, and. mar- 
velouſly pleaſured, if Arichmenck be their guide? And * 
the honourable Phificians- wil gladly confeſſe them- 
ſelves much beholding to the Science of ArithmetKk., 


and that fundry ways: Burt chiefly in their wy gf 
| La- 
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Graduation, and compound Medicines. And though 
Gallenus, eAverrois, Arnoldws, Lullus, and others have 
publiſhed their policions, aſlwel in the quanrities of 
the Degrees above Temperament, as in the Rules,. 
concluding the new Form reſulting : yet a more pre- 
ciſe, commodious, and eaſle Method, 1s extant : by a 
Countreyman of ours (above 200. years ago) inven- 
ted. And foraſmuch as I am uncertain, who hath the 
ſame : or when that little Latin treatiſe (as the Author 
Writ it,) ſhal come to be Printed : (Both to declare 
the deſireI have to pleaſure my Countrey, wherein 1 
may : and alſo, for very good proof of Numbers uſe, 
in this moſt ſubtile, and fruitful Philoſophical Con- 
cluſion,) lincend in the mean while, moſt briefly, and 
- with my farther help, ro communicate the pith thereof 
unto you. KD 
Firſt, deſcribe a circle : whoſe diameter let be an 
inch. ' Divide the Circungference into four equal parts. 
From the Center, by thoſe 4 ſe&tions, extend 4 right 
lines : each of 4 inches and a half long : or of as many 
as you liſt, about 4 without the circumference of the 
circle : <o that they ſhall be of 4 ir:ches long! (at the 
leaſt) without the Circle. Make good evident marks at 
every inches end. If you liſt, you may fubdivide the in- 
ches againinto 10 or 12 ſmaller parts, equal. At the 
ends of the lines,write the names of the principal ele- 
rental Qualities. Her,and C«1d,one againſt the other. 
And likewiſe Moſt and Dry, one'againſt the other. 
And in the Circle write Temperate. Which Temperature 
hath a good Latitude : as appeareth by the Complex- 
ton of man. And therefore we have allowed unto it 
the forelaid Circle : and not a point Mathematical as 
Phyſical. 
: Now, when you have two things Miſcible, whoſe 
ane lum degrees are * truly known : Of neceſſity, either they 
Os of one Quantity and waight,or of diverſe. If they 
ſewing. © : be of one Quantity and Waight ; Whether their forms, 
| be 
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be Contrary Qualities, or of one kind (but of diverle, 
intentions and degrees) or a Temperate, and a Contra- 
ry, T he form reſulting of their Mixture, is in the Middle 
between the degrees Phe forms mixt. As for example, let 
A, be Maoiſt in the firſt degree : and B, Dry in the 
third degree. Adde 1 and 3, that maketh 4: the half 
or middle of 4, is 2. This 2 is the middle, equally di- 
ſtant from A and B, (for the * Temperament is coun- 
ted none. And forit you muſt put a Cipher, if at 
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time it be in mixture.) Counting then from B, 2 
degrees, toward 4 : you finde it to be Dry in che firſt 
degree : So is the Form reſulting of the Mixture of 4, 
and B, in our example. I wil give you another _—_ 

up- 
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Suppoſe, you have twothings as C, and D ; and of C, 
the Hcat to be in the 4 degree: and of D, the Cold, 
to be remiſle, even unto the 7 emperament. Now, for C, 
you take 4; and for D, you take a Cipher: which ad- 
ded unto 4, vieldech onely 4 The middle, or half, 
whereof, is 2. Wherefore the Form reſulting of (* and 
D, is hot inthe ſecond degree : for, 2. degrees, accoun- 
ted from C, roward D, end juſt in the 2 degree of hear. 
Of the third manner, 1 will give alſo an example,which 
let be this : 1 have a liquid Medicine, whoſe Quality of 
heatis in the 4 degretiexaſted : as was C, in the exam- 
ple foregoing : and another liquid Medicine I have: 
whoſe Quality, is heat in the firſt degree. Of each of 
theſe, I mixt a like quantity : Subſtra here, the leſſe 
from the more ; and therelidue divide into two equal 
parts : whereof, the one part, either added to the leſs, 
or ſubſtracted from the higher degree, doth produce 
the degree of the Form reſulting by this mixture of 
C,and E: As, if from 4; ye abate 1, there reſteth 2, 
-—: thehalf of%; is 13. Adde to 1, this 14: you have 2;.*Or 
- Subſtract fron. 4 this +3, you have Hikewife 2) Temai- 
, ning. Which declarerh, the Form reſulting, to be Hear, 
in the middle of the third Uegree. h 
The ſecond .. Bur if the Quantiries of wo things Commixt, be di- 
Rule, verſe, and the Intentions (of their Forms Miſcible) 
© be in diverſe degrees, and heights. (Whether thoſe 
** Forms be of one kind, or of Contrary kinds, or of a 
** Temperate and a Contrary. What proportion is of the 
* leſſe quantity to the greater , the ſame ſhall be of the 
* difference , which « between the degree of the Form 
* reſulting , and the degree of the greater quantity of the 
* rhing Miſcible, to the ;#. an, which i betwees the 
© ſame degree of the Form reſulting , and the degree of- 
« the fe g#anjity, As for example. Let two pound bf * 
** f3qvor be piyen, lotinthe 4 degree: andone pound 
**pfLiquor'be given, hotin the thud depree. 1 woutd 
i 3. 2 LE pPAATY *. ul 
Bladfy'know the Form refulting, in the Mixtnre of 
| | theſe 
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* two Liquors. Set down your ! 
poordng: er thus. Now by ih. 2. 
the rule of Algiebar, have I devi- 
ſed a very eaſle,brief, and general | 5. 1. | Hoe. 3. | 
manner of working in this caſe, —_— 
Let us firſt ſuppoſe that Middle Form reſulting to be 1 5 : 
a5 that Rule teacheth. And becauſe (by our Rule, here 

iven) as the weight of1. isto 2: So 1s the difference 
ween 4- (the degree of the greater quantity) and 
12p : to the difference between 17 and 3 : (the degree 
of the thing, in leſſe quantity. And withall, 12, being 
always in a certain middle, between the two heigchs or 
deprees.) For the firſt difference, I ſer '4-17 : and for 
the ſecond, I ſet 1 2p + 3. And now again I ſay, as 1 is to 
2.10 is$4-1% t01% —3. Wherefore, of theſe four pro- 
portionall numbers, the firſt and the fourth multiplyed, 
one by the other, do make as-much, as the ſecond and 
the third multiplied the one by the other. Let theſe 
Multiplications be made accordingly. And of the firſt 
and the Fourth, we have 12 —3, and of the ſecond and 
third , 8-27. Wherefore, our Aquation. is between 
17-3, and 8-22p. Which may be reduced, according 
tothe Art of Algiebar : as, here, adding 3, to each 
* part,giveth the Aquation,thus,1% =11-27. And yet 
apain, contraRing, or Reducing it : Adde to each parr, 
| 2: Then haveyou 3% equal to 1 1: thus repreſented 
3 =11. Wherefore, dividing 11, by 3 : the Quotient 
s 33 : the Vale of our 12, Coſs, or Thing, firſt ſuppo- 
.ed: and that is the heigth, or Intentxon of the Form 
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reſulting : Whichis, Heat, in two thirds of the fourth 
degree : and here I ſet the ſhew of the work in con- 
cluſion thus. The proof hereof is eaſe, by ſubſtracting 
2, from 22, reſteth 3. Subſtract the ſame height of the 
Form reſulting, (which is 3;) from 4 : then reſteth ; : 
You ſee that; is double to; : as 2. 5. is double to 1. Þ. 
So ſhould it be : by the rule here given. Note. As you 
added to each part of the Xquation, 3:ſo if you firſt ad- 
ded to each part 27, it would ſtand, 332-3=8 : and 
now adding to each part 3 : you have (as before) 
3 =11. 
yr though, I, here, ſpeak onely of two things Miſ- 
cible : and moſt commonly more then three, four, five 
or ſix,&c. are to be mixed : (and in one Compound to 
be reduced : and the Form reſulting of the ſame, to 
ſerve the turn) yet theſe Rules are ſufficient, duly re- 
peated and iterated. In proceeding firſt, with any two: 
and then, with the Form Reſulting, and another, and 
ſo forth : For, the laſt work concludeth he Form re- 
ſulting of them all: I need nothing to ſpeak, of the 
Mixture (here ſuppoſed) what it is. Common Philoſo- 
phy hath defined it, ſaying, Mixtio eft miſcibilinem, al- 
teratorum, per myima conjunitorum Vnio. Every word 
in the definition, is of great importance. Fneed not alſo 
ſpend any time, to ſhew, how,the other manner of di- 
ſtributing of degrees,doth agree to theſe Rules.Neither 
need I of the farther uſe belonging to the Croſle of 
Graduation (before deſcribed) in this place declare, 
unto ſuch as are capable of that, which IJ have already 
laid. Neither yet with examples, ſpecifie the manifold 
varieties, by the foreſaid two generall Rules to be or- 
dered. The witty and Studious, here, have ſufficient : 
| And they which arenot able toattein to this, withour 
lively teaching, and more in perticular: would have 
larger diſcourling, then is meet inthis place to be dealt 
withall : And other (perchance) ,with a proud ſnuffe 
will diſdain this little : and would be unthankfull for 
much 


much more. 1,therefore-conclude;and wiſh ſuch as have 
modeſt and earneſt Philoſophicall minds, to laud God 
high'y for this : and marvail that the profoundeſt and 
ſubtilsſt point, concerning Mixture of Forms, and Yua- 
lities Natwrall , 1s fo matcht and married with the 
moſt ſimple, eaſe, and ſhort way of the noble Rule of 
eAlgiebar. Who can remain, therefore,unperſwaded, to 
love, allow, and honour the excellent Science of A- 
 rithmetick? For, here, you may perceive that the lictle 
finger of Arithmerick.is of more mightand contriving, 
then a hundred chonſand mens wits, of the middle ſorr, 
are able to perform, or truly to conclude, without helps 
thereof. | 
- Now, will we farther, by the wiſgand valiant Cap- 
rain, be certified, what help he hacWby the Rules of 
Arithmerick;* in one of the arts to him appertaining ; 
** and of the Greeks named Tax7imxi. That is, the Skill 
* of ordering Souldiers in Battle ray, after the beſt 
** manner toall purpoſes. This art ſo much dependeth 
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upon Nambers uſe, and the Mathemaricals, that </£4:- * 


«ns (the beſt writer thereof,) in his works to the Em- 

Hadrian, by his perfeQtion, in the Mathemati- 
cals, (being greater than other before him had,) think- 
| keth his book to paſſe all other the excellent works, 
written of that art, unto his dayes. For, of it, had writ- 
ten /Encas : Cyneas of Theſſaly : Pyrrhus Epirata, and 
Alexander his ſonne : Clearchus : Panſanias : Evange- 
Ins : Polybins, familiar friend to Scipio, Empolemus, 1- 
phicrares, Poſſidenins, and very many other worthy Cap- 
tains, Philoſophers and Princes of Immortall fame anc 
memory. Whoſe faireſt fower of their garlagd (in this 
feat) was Arithmerick.: and a little perſeverance, in 
Geometrical! Figures. ' But in many. other, caſes. doth 4- 
rithmetick.ſtand the Captain in great ſtead. As in pro- 
portioning of vituals for the army, either remaiging ar 
a ſtay ; or ſnddenty to he encreaſed with a certain num- 
ber of Souldiers; andfor a certain time: Or by good 
"WF art 
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art to diminiſh his company, to make the viduals, lon- 
ger to ſerve the remanent, and for a certain determi- 
nedtime': if need ſo require. And ſo in ſundry his 0- 
ther accounts, Reckonings, Meaſurings, and praporti- 
onings, the wiſe, expert, and Circumſpect Captain wil 
affirm the Science of Arithmerick, to be one of his chief 
Counlailors, dire&ters and aiders. Which thing (by 
o00d means) was evident to the Noble, the Couragji- 
ous, the loyall, and Courteous fob», late Earl of war- 
wick,. Who was a young Gentleman, throughly known 
to very few. Alteit his luſty valiantneſſe, force, and 
Skill in Chivalrous feats and exerciſes: his humbleneſs, 
®*:nd friendlineſs to all men,were things, openly, of the 
world perceived.But what roots(otherwiſe,)vertue had 
faſtened in his v$ what Rules of: godly and honou- 
rable life he had framed to himſelf : what vices, (in 
ſome then living) notable,he took great care to eſchew, 
what manly vertues, in other noble men, (flouriſhing 
before his eyes,) he Sythingly aſpired after : what 
proweſles he purpoſed and meant to atchieve : with 
what feats and arts, he began to. furniſh and fraughc 
himſelf, for the better ſervice of his King and Countrey, 
both in peace and war. Theſe (I ſay) his Heroicall Me- 
ditations, forecaſtings, and determunations, no twain, 
(I think) beſide my ſelf, can ſo perfe&tly, and truly re- 
port. And therefore, in Conſcience, I count it my part, 
for the honour, preferment, and procuring of vertue, 
(thus briefly) to have put his Name, in the Regiſter of 
F ame Immortall. 

To our purpoſe. This fobn by one of bis ats (beſides 
many other : both in England and France, by me, in 
him noted) did diſcloſe hys hearty love, to vertuous Sci- 
ences : 'and his noble intent, to excell in Martiall pro- 
weſle : When he wich humble requeſt, and inſtant Sol- 
liciting : got the beſt Rules (either in time paſt, by 
Greek or Roman, or in our time uſed : and new. Stra- 
tagems therein deviſed) for ordering of all Companies, 
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ſummes, and Numbers of men , (Many, or few) with 
one kind of weapon, or more, appoinizd : with Artil- 
lery, or without : on horsback or on foor : ic Live or 
take on-ſet : to ſeem many, being few : to ſeem te, 
being many. To march in battail or journey : with 
many ſuch feats, to fight in field, Skirmiſh or Ambuſh 
appertaining : and of all theſe lively delignments (moſt 
curiouſly) to be in velame parchment deſcribed : with 
Notes and peculiar marks, as the art requireth : and all 
theſe Rules and deſcriptions Arithmetical,incloſed in a 
rich Caſe of Gold, he uſed to wear about his neck, as: _. 
his Jewel moſt precious, and Counſaylour moſt truſty. 3 —_ 
Thus, eArithmetick,, of him, was ſhrined in gold : Of ſearceof 24 years 
Numbers fruit, he had good hope. Now Numbers Sh ge 
therefore innumerable, in Numbers praiſe, his ſhrine Davghrertothe | 
* ſhal finde. | Duke of wer ſer, 

What need 1, (for farther proof to you) of the 
Schoolmaſters of Juſtice, ro require teſtimony : how 
needful, how fruitful, how skilful a thing eArichmerick, 
is? I mean the Lawyers of all ſorts. Undoubtedly, the 
Civilians can 1134.0 08% declare : how, neither the 
Ancient Rbmane laws, without good knowledg of 
Numbers art, can be perceived : Nor (Juſtice in infinite 
Caſes) without due proportion, (narrowly conſidered) 
is able to be executed. How juſtly , aud with preat 
knowledg of Art, did Papinianws inſtitutea law of par- 
tition, and allowance, between man and wife after a 
divorce 2 But how Accurſius, Baldus Bartolus, aſor, 
eMAlexander, and finally Alciatus, (being otherwiſe, no- 
tably well learned) do jumble; gueſle and erre, from 
the #quity, art and intent of the Law-maker : Arithme- 
"tick, can deteR, and convince : and cleerly, make the 
truth to ſhine. Good Barto/us tyred in the examining 
and proportioning of the matter, and with Accarſins 
Glofle much cumbred : burſt out, and faid : N#{a. ef 
in toto libro, hac gloſſa difficitior : Cujus computationens 
wee Schulaſtiei, nec Dottores intelligunt, Cc. That bn - 
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Jn the whole book, there ts no gloſſe harder than this: 
Whoſe accoc o2 reckoning, neither the Scholers 
no2 th? :5cgonrs tnderſtand, #c. What can they ſay 
of 7alian law, St ita Scriptum, &c. Of the Teſtators 
will, juſtly performing, between the wife, Sonne, and 
daughter 2 How can they perceive the #quity of Aphri- 
cars, Arithmeticall Reckoning, where he treateth of 
Le: Falcidia? How can they deliver him, from his Re- 
provers : and their maintainers: as foarnes, Accurſins 
Hypolitus, and Alciatus ? How juſtly and artificially, 
was Africanus reckoning made? Proportionating to the 
Summes bequeathed, the Contributions of each part ? 
Namely, for the hundred preſently received, 173. And 
for the hundred , received after ten 'moneths, 125 : 
which make the zo : which were to be contributed by 
the legataries to the heir. For, what proportion 100 
harh to 75 : the ſame hath 17; to 125: Which is Seſqui- | 
zertia, that is, as 4, to 2, which make 7. Wonderfull 


many places inthe Civill law, rey an expert Arith- 
P 


metician, to underſtand the deep Judgment and juſt de- 
termination of the Ancient Roman Law-rmakers. But 
much rfiore expert ought he tobe, who ſhould be able 
to decide with zquiry, the infinite vari&y of Caſes, 
which do, or may happen, under every one of thoſe 
laws and ordinances Civill. Hereby, eafily, ye may now 
conjeQure : that inthe Canon law : and in the laws 
of the Realm (which with us, bear the chief authority) 
Juſtice and _ might be greatly preferred, and skil- 
fully executed through due $kill of Arithmetick, and 
proportions appertaining. The worthy Philoſophers 
and det ew-alater ako have written many books 
De Repablica : How the beft ſtate of Common'wealths 
might be procured and mainteined,) have very well 
determined of Juſtice: (which, not onely is the Baſe 
and foundation of Common weales : bur alſo the total 


. perfeQion*of all our works, words, and thoughts :) 


** defining it, to be that vertue , by which, to every 
one, 


| | Mathematicall Preface. © 


* one, is rendered, that to him appertaineth. God chal- 
lengeth thus at our hands to be honoured as God : to 
be loved, as a father, and to be feared, as a Lord and 
Maſter. Our neighbours proportion is alſo preſcribed 
of the Almighty Law-maker : which is, to do to others, 
even as we would be done unto. Theſe proportions are 
in Juſtice neceſſary : in duty, commendable: and of 
Common wealths, the life, ſtrength, ſtay, and flouriſh- 
ing. Ariſtotle in his /£rhicks (to fetch the feed of Ju- 
ſtice, and lighr of direCion, to-uſe, and execute the 
ſame) was fainto fly to. the perfeion, and power of 
Numbers : for PRO Arithmetical and Geome- 
trical. P/ato 1n his book called Epinomzs, (which book 
is the Treaſury of all his do&rine) where, his purpoſe is 
to ſeek a Science, which, when a man had ir, perfectly : 
he might ſeem, and ſo be, indeed, wiſe. He *briefly of 
other Sciences diſcourſing, findeth them, not able to 
bring it to paſle : But of the Science of Numbers, he 
faith. ita, que numerum mortalium generi dedit, id pro- 
felks efficiet. Deum antem aliquem, mag quam fortunam, 
ad ſalntem noſtram, hoc munus nobis arbitror conwliſſe, &c. 
Nam ipſum bonorum omnium cAuthorem, cur now maxi- 
ms bons, Prudentia dico, cauſam arbitramur * That Dct- 
ence, verily, which hath taught mankind number, 
ſhall be able tobzing it to paſſe. And, I think, a cer- 
tain God, rather than Foztune,to have given us this 
gift, fo2 our blie. Fo2, why ſhould we not Judg him 
whois the Authdur of all god things, to be alſo the 
can'e of the greateſt gad thing, namely, Wiſedome? 
There, at length, he proverh w;/edome to be atteined 
by good Skill of Nambers. With which great Teſtimo- 
ny, and the manifold proofs, and reaſons, before ex- 
prefled, you may be ſufficiently and fully perſwaded ; 
of the perfe& Science of e-{rithmetick,, to makethis 
acconnt-: That of all Sciences, next to Theologie, 1t is 
moſt divine, moſt pure, moſt ample, and generall, moſt 


profound, moſt ſubtile, moſt commodious, and moſt 
ne- 
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neceſſary. \W hoſe next Siſter, is the Abſolute Science of 
Magnituaes : of which{by the DireQion and aid of 
him, whoſe Magnitude is Infinite, and of us Incompre- 
henſible) I now intend fo to write, that both with che 
Multitude, and alſo with the Magnitude of marvelous 
and fruitfull verities, you (my friends and Countrey- 
men) may be ſtir'd up and awaked, to behold what cer- 
tain Arts and Sciences (to our unſpeakable behoof) our 
heavenly Farher,hath for us prepared, and revealed, by 
ſundry Philoſophers and Aathematicians. : os 
ROth, Number and Magnitude, have a certain Origi- 
nall ſeed, (as it were) of an incredible property : and 
of man, never able, fully to be declared. Of Number, - 
an Unit, and of Magnitude, a Point, do ſeem to be 
much like Origininall cauſes : But the-diverſity never- 
theleſs, is'great. We defined an Vit to be a thing Ma- 
themarticall Indiviſible : A Point, likewiſe, we ſaid to 
be a Mathemarticall thing Indiviſible . And farther, that 
a Point may have a certain determined Situation: that 
is, that we may aſlign,and preſcribe a Point,to be here, 
there, yonder, &c. Herein, (behold) our Unit is free, 
and can abide no bondage, or to be tyed to any place, 
or ſeat : diviſible or indiviſible. Again, by reaſon, a 
Point may have a Situation limited to him : a certain 
motion, therefore, (to a place, and from a place) is to 
a Point incident, and appertaining. But an Vt cannot 
be imagined, to, have any motion. A Point, by his mo- 
rion, produceth Mathemarically, a line, (as we ſaid be- 
fore) which is the firſt kind of Magnitudes, and moſt 
imple: An Vit, cannot produce any number. A Line, 
though it be produced of a Point moved, yet it doth 
not conſiſt of points :. Number, though it be not pro- 
duced of an Vir, yet doth it conſiſt of Units, as a. ma- 
teriall cauſe. But formally, Number, is the Union and 
Unity of Units. Which uniting and knitting , is the 
workmanſhip of our mind : which, of diſtin and diſ- 
creet Units maketh a Number : by uniformity, reſul- 
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ting of a certain multitude of Units. And ſo,every num- 
ber may have his leaft part given: namely, an Unit : 
But not of a Magnitude, (no, not of a Line,) the leaſt 
part can be given : becauſe, infinitely, diviſion thereof, 
may be conceived. All Magnitude, is either a Line, a 
* Plain, or a Solid. Which Line, Plain, or Solid, of no 
Senſe, can be perceived,rior exactly by hand (any way) 
repreſented : nor of Nature produced : But, as (by 
degrees) Number did come to our perceiverance: $0 
by viſible forms, we are holpen to imagine, what our 
Line Mathemarticall is. What our Point, is. So preciſe, 
are our Magnitudes, that one Line is no broader than 
an other : for rhey have no breadth : Nor our Plains 
have any thickneſle. Nor yet our Bodies, any weight: 
be they never fo large of dimenſion. Our Bodies, we 
can have ſmaller, than either Art or Nature can pro- 
duce any : and greater alſo, then all the world can 
comprehend. Our leaſt Magnitudes, can be divided in- 
to ſo many parts, as the greateſt. As, a Live of an inch 
long, (with us) may be divided intoas many parts, as 
may the diameter of whole world, from Eaſt ro Welt : | 
or any way extended ; What priviledges, above all 4 
manuall Art, and Natures might, have our two Sciep- 
ces Mathematicall ? to exhibite, and to deal with things 
of ſuch power, liberty, ſimplicicity, þurity, and. perfe- 
tion ? And inthem, ſo certainly, ſo orderly, ſo pre- 
ciſely, to proceed : as, excellent, is that workman Me- 
chanicall Judged, who neereſt can approach to the re- | 
preſentin of works, Mathematically demonſtrated ? 
And our two Sciences, remaining pure, and abſolute in 
their proper terms, and in their own Matter, to have, 
and allow, onely fuch Demonſtrations, as are plain, .fY 
certain, univerſall, and of anZternall verity ? This Sci- 
ence of Magnitade, his properties, conditions, and ap- 
purtenances : DR , now is, and from the be- 
ginning, hath of all Philoſopbers; becn called Geometry. metry. 
But verily, with a name too baſe and ſcant, for a Sci- 
| E ence 
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ence of ſuch dignity and ampleneſſe. And, perchance, 
that name, by common and ſecret conſent, of all wiſe 
men, hitherto hath been fuffered to remain”: thar ir 
might carry with it a perpetual! memory of the firſt and 
notableſt benefit, by that Science, ro common people 
ſhewed : Which was, when Bounds and Meres of land 
and ground, were loſt, an1 confounded, (as in Fgy: 
vearly, with the overflowing of Ni/s, the greateſt an4 
longeſt river in the world) or, that ground bequeathed, 
- were to be aſſigned : or ground fold, were to be laid 
out : or (when diſorder prevailed) rhat Commons 
were diſtributed inro ſeveralries. For, where, upon rhe: 
and ſuch like occaſions, Some by ignorance, ſome by 
negligence ; Some by fraud, andſome by violence, 4:1 
wrongfully limit, meaſure, encroack, or challenge (by 
pretence of juſt content and meaſure) thoſe lands and 
rounds: great loſſe, diſquietnefle, murther, and war 
Jia (full oft) enſue : Till, by Gods mercy, aud mans 
induſtry, The perfe& Science of Lines,Plains, and So- 
tids (like a divine Juſticier,) gave unto every man his 
own. The people then, by this art pleaſurgd, and preat- 
ly relieved, in their lands juft: meaſuring : and other 
Philoſophers,writing rules for lafid meaſuring: berween 
them both, thus , gonfirmed the name of Gromerria, 
that is,(according ro the very Erymologie of the word) 
Land meaſuring. Where the people knew no farther of 
Mignirudes uſe, bur in Plains : and the Philoſophers'of 
them had no fithearers, or Schoſers : farthgr to dif- 
cloſe unto, then of flat, plain Geomerry. And though, 
theſe Philoſophers. knew of farrher uſe, and beſt un- . 
derſtood the Erymologie of the word, yet this name 
Geometria, was of them applyed generally to all ſorts of 
Magnitudes : unleſſe otherwhile, vf Plaro and Pytha- 
gorus. When they would preciſely declare their own 
doCtrine. Then was * Geometri4, vvith them, Srudiam 
quod circa planum verſatur. But, vvell you may perceive 
by Exclid's Element;, that more ample is our Science, 
then 
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thento meaſure Plains : and nothing leſſe therein is 
raught (of purpoſe) then how to meaſure I.and. Ano- 
ther name, therefore, muſt needs be had, for our Ma- 
thematicall Science of Magnitudes: which repardeth 
neither clod nor turff : neither hill, nor dale : neither 
earth nor heaven: but is abſolute Megerhelogia, not 
creeping on ground, and daſling the eye, with pole, 
0 dokax rod or line : but lifting the heart above the 
* heavens, by1nvilihle lines, & immortal beams: meet- 
« eth with the reflexions, of the "light incomprehenſt- 
* ble: and ſo procureth joyzand perfeRtion unſpeaka- 
. * ble. Ofwhich true uſe of our Megethica, or Megeths- 
logia, Divine Plato ſeemed to have good raſt and judg- 
ment : and (by the name of Geomerry ) ſo noted it; and 
warned his Scholers thereof : as, in his feventh Djaloe, 
of the-Common wealth may eyidently be ſeen. Where 
(in Latin) rhus it is ; right well tranſlated : Profetto, ne- 
bu bec non negabunt, ny wy us vel paniulnm quid Geo- 
meria guſt arunt, quin bes y > contre, onmino /e hs 
beat, quam d; ea logununtur, 914 in ipſa verſantur. 10 E- 
Sliſh, thus. Uerily (faith Pero, ) whoſoever hath (but 
even very little) taſted of Ceometry, will not deny 
unto us, this: but that. this Science, is of another 
condition, quite contrary. to that, which they that aro 
exerciſed un it,do ſpeak of 1t, And there it followeth of 
Our Gamnetry, Zuod queriter cogniſcendi sins gratia, 
quod ſemper «jt, non & tjus quod writer quandoque  inte- 
rit. Geawetria, 14 quea eft ſemper, Cognitio eff» At tollct 
zpitur ( 6 Genereſt vir} ad Veritaters, animwm :; arqne its, 
ad Philoſophangum preparabit cogitationers, 18. ad fſapers 
CONURTIAIING. 5 G4; BHAC, Cont G1 am decyt;"ad inferiory 
dejicrmus co Yuan maxime gitur precipiendum ft, ut 
qm pr aclariſſinam banc babitant Civitatem, nnlls modo, 
Geametriam ſþerwant- Nam © qus pre ter ipfuu propuſiters, 
NI videwwr, hang exigna' ſunt, Cc K mult 
needs be confeſled, (ſaith Plato.) x2path Geometric ]t; 
learned, fgz the knowmng -_ which 1s ever :/ an? 
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not of that, which in time, both is b2ed and ts bzonght 
to anend, #c. Geometry isfhe knowledg of that which 
iseverlaſting, Jt will lift up therefoze (D Gentle 
Sir) our mind to the verity : and by that means, if 
will pzepare the Zheught,to the Philoſophtcall love 
of wiſdome, that we may turn 02 convert,toward hea- 
venly things, {both mind and thought] which now, 
otherwiſe than becommeth us, we call down on baſe 
02 inferiour things, #c. chiefly, therefozs Comman- 
dement mult be given, that ſuch as do inhabite this 
moſt honourable City, byno means, deſpiſe Geome- 
try. F02 even thoſe things [ done by it _] which, in - 
manner, ſeem to be, beſide the pnrpoſe of qzeometry : 
are ofno ſmall impoztance, &c. And beſides the ma- 
mfold uſes of Geometry, in matters opperts ining to war, 
he addeth more, of ſecond unpurpolſed fruit, and com- 
modity, ariſing by Geometry, ſaying : Scimmus quin etjum 
ad Diſciplinas omnes facilins per diſcendas intereſſe omnino, 
attigerit, ve Geometriam aliquis, 'an non, &c. Hanc ergo 
Dottrinam, ſecundo loco diſcendam 7 uvenibus ftatuamns. 
That is. But alſo, we know, that fo2 the moze cafie 
learning of all Arts, it impozteth ymch, whether one 
bave any knowledg in qzeometry, o2 no, &c. Let us 
therefo:e make an ozdinance o2 decree, that this &ct- 
ence of poung men ſhall be learned in the ſecond place, 
This was Divine Plato his Judgment, both of the pur- 
poſed, chief, and perfe& uſe of Geomerry : and of his : 
tecond, depending, derivative commodities. And for ns 
Chriſtian men, a thouſand thouſand more occafions 
are to have needofthe help of * Megethological Contem- 
plations : whereby to train our Imaginations and Minds 
by little and httle to forfake and abandon,, the proſe 
and corruptible Objects, of our outward ſenſes *and to 
apprehend by ſure doctrihe demonſtrative, Things Ma- 
themaricall. And by themgeadilyto be holpen and con- 
ducted, to conceive, diſcourſe; and conclude of things 
[ntellectuall, Spirituall, zternal; & ſuch as concern our 
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Bliſſe everlaſting. : which, otherwiſe (without Speciall 
priviledg of Illumination, or Revelation from heaven) 
No mortall mans wit (naturally) is able to reach unto, 
or to Compaſle. And, verily, by my ſmall Talent (from 
above) I am able to proye and teſtifie that the literall 
Text, and order of our divine Law, Oracles, and My- 
ſteries, require more skill in Numbers, and Magnitudes: 
thep ( commonly ) the Expoſitors have witered : but 
rather anely (at the moſt) ſo warned: and ſhewed their 
own want therein. (To-name any, is needlefle : and to 
note the places, is, here, no place : Butif I be duly ask- 
ked, my anſwer is ready.) And without the literall,Gra- 
maticall, Mathematicall , or Naturall verities of ſuch 
places, by good and certain Art, perceived no Spiritu- 
all ſenſe, proper to thoſe places, by Abſolute T heologie ) 
will thereon depend. © No man, therefore, can doubt, 
** buttoward the atteining of knowledg incomparable, 
'* and Heavenly Wiſdome: Mathematical Speculations 
** both of Numbers and Magnitudes :,are means, aids, 
** and guides: ready,certain,and neceſſary. From hence- 
forth, in this my Preface , will I frame my talk, toP/aro 
his fagitive Scholers : or,rather, to ſuch, who well can, 
(and alſo will) uſe their outward ſenſes, tothe glory of 
God, the benefit of their Countrey, and' their own ſe- 
cret contentation, or honeſt preferment on this earthly 
Scaffold. Tothem, I will orderly recite, defcribe and 
declare a great Number of Arts, from our two Mathe- 
maticall. fountains, derived into the fields of Nature. 
Whereby {uch feeds, and roots, as lie deep hid in the 
ground of Natare, are refreſhed, quickened, and pro- 
voked to grow; ſhoot up, flour, and give fruit, infinite 
and incredible. Agd theſe Arts ſhall be ſuch, as upon 
Magnitudes properties do depend. more than upon 
Number.. And by good reaſon we may call them Arts, 
and Arts-Mathematicall Derivative, for (agghis time) I 
Define An art,to be a Pethodicall complegþDoctuine, 
having abundancy of ſufficient and peculiar _—_— 
- to 
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deal with, by the allowance of the Petaphyſicall Phi - 
loſopber : the knowleda whercof, to: humane late 1s 
neceJary- And that I account an Art Mathematicall 
vert cative, which by {athematicall domonſtrative 
xizethed, in Numbers 02 {{-agnmtudes, 62rercth and 
ccnfirmeth his doctrine, as much and as perfectly as 
the matter ſubject will admit. And for that I intend, 
to uſe the name and propertie of a Mecchanician, other- 


- wile, then (hitherto it hath been uſed, I thiok-1t youa 


(for diſtin&tion ſake) to give you alſo a brief deſcrip- 
tion,what I mean thereby. 4 $yechamctan 02 aHcecha/ 
ntcall wozkman,is he whole ſkit 1s vathcut knowledg 
of Hathematicall dvemonfraticn, perfectly to wozk 
and finiſh any lenſtble wo2k, by: the 'Qyathematicall 
p2tncipall 02 derivative, demonſtrated o2 vemonſftra- 
bl. Full well I know.that he which inventeth or maketh 
theſe demomonſtrations, is generally called 4 ſpec- 
lative Mechameian, which differeth nothing from a 
A. echanicall Mathematician. So,jnreſpeR of divers aCi- 
ons, one man may have the' name of fundry arts, as 
ſometime of a Lopician, ſornetimes, (in the ſame man- 
ner otherwiſe handled) 6f a Rhetorician. ' Of theſe tri- 
fles, I make (as now, I-reſpe& of my Preface,) ſmall 
account : to-file them for the fine handling of Tubrile 
curious diſputers. Tn other places, they may command 
me, to give Bood reaſon: and yer, here, 1 will not be 
unrea{onable. 

Firſt, then, from the purity, abſolnteneſſe, and Im- 
materiality of Principall Geomerrie, is that kind 0Ff-Gro- 
metrie derived; which vulgarly is counted Geawelrse,and 
5 the Artof meaſuring ſenſible magnitudezthetr jult 
quantifics and contents. This, teachefly to' meaſure 
either at hand : and the Pratiſer to be by» the thing 
Meaſured : and ſo, by due applying.of Compafſe,Rule 
Square, Yard, Ell, Perch, Pole; Line /Gavping rod, 

(or ſuch likeInſtrument) to the Length, Plain, or 'S0- 
11d meaſured, * tobe certified; either of the length. 
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perimetrie, or diſtance lineall : and this is called: Me 
cometry, Or * to be certified of the content of any 
plain Superficies : whether it be in ground Surveyed, 
Board or Glaſle meaſured, or ſuch like thing : which 
meaſuring, is named, Embadometrie. * Or elle ro un- 
derſtand the Solidity and content of any bodily thing : 
as of Timber and Stone, or the content of Pits, Ponds, 
Wels, Veſſels,-\malland great, of all faſhions. Where 
of Wine, Oyl, Beer, or Ale Veſſels, &c. the Meaſuring 
commonly hath a peculiar name, and is called Gaging. 
And the generall name of theſe Sol1d meaſures 1s Ste- 
reametry. Or elſe, this Valgar Geometry, hath conlidera- 
on to teach the practiſer, how co meaſure things, with 
good ſtance berween him and the thing meaſured : 
and ro underſtand thereby , either * how farre, a 
thing ſeen (on land or water) is from the meaſurer : 
and this may be called Apomecometrie : Or, how High, 


or deep, above or under the levell of the meaſurers ' 


ſtahding, any thing is, which is ſeen on land or water, 
called Hypſomerry. *. Or , it informeth the meaſurer, 
how broad any thing is,which is in the meaſurers view: 
{o it be on land or warter ſituated: & may be called P/4- 
tapetry. Though I uſe here to condition the thing mea- 
ſured,to be on land or water ſituated: yet,know for cer- 
tain, that the ſundry heighr bf Clouds, blazing frars, 
and of the Moon, may (by theſe means) have*their di- 
ſtances from theearth : and, of the blazing Stars and 
Moon,the (olidiry (as wel as diſfances)to be meaſured; 
but becauſe, neither theſe things are vulgarly taught,nor 
of a common praRiſer ſo ready to be executed. T, ra- 
ther let ſuch meaſures be-reckoned incident to ſome of 
- eur other Arts, dealing with things on high, more pur- 
poſely , than this valgar Land meafuring Geometry 

doth : as in Per/peftive and e Aſtronomy. * 
OF theſe Fears (farther applyed, is ſprung the Feat 
of Geedefie, or Land Meaſuring : more cunningly to 


meaſure and furveigh Land, Woods, and Views, a- 
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far off. More cunningly, 1 ſay : But God knoweth (hi. 
therto) in theſe Realms of England and 1relaud, (whe- 
ther through ignorance or fraud, I cannot tell in every 
particular) how great wrong and injury hath (in my 
time) been committed by untrue meaſuring and ſur- 
veying of Land or Woods, any way. And, this I,am 
ſure : that the Value of the difference, between the 
truth and ſuch Surveys, would have been able to have 
found (for ever) in each of our two Univerſities, an ex- - 
cellent Mathematical! Reader : to each allowing (year- 


| ly) a hundred Marks of lawfull money of this Realm : 


which indeed, would ſeem requiſite, here to be had 
(though by other ways provided for) as well as the fa- 
mous Univerſity of Parzs hath two Mathematicall Rea- 
ders, and each two hundred French Crowns yearly, 
of the French Kings magaificent liberality onely. Now, 
again, to our purpoſe, returning : Moreover, of the for- 
mer knowledg Geometricall, are grown the skils of 
Geographie, Chorographie, Hydrographie, and Stratarith- 
GEOGRAPHIE teacheth ways, by which, in 
ſundry forms, (as Spherike, Plain, or other) the Situa- 
tion of Cities, Towns, Villages, Forts, Caſtles, Moyn- 
tains, Woods, Hayens, Rivers, Creeks, and ſuch other 


things, upon the out-face of the earthly Globe (either 


in the whole, or in ſome principall member and porti- 
on thereof conteined). may be deſcribed and deſigned, 
in commenſurations Analogicall to Nature and verity: 
and moſt aprly to our view, may be repreſented. Of * 
this Art how great pleaſure, and hovv manifold com- 
modittes do come unto us daily and hourly : of moſt 
men is perceived. While ſome, to beautifie theiz-Hals, 
Parlers, Chambers, Galeries, Studies or Libraries with : 
other ſome, for things paſt, as battles fought, earch- 
quakes, heavenly firings, and ſuch occurents, in hiſto- 
ries mentioned : thereby lively, as it were, to view the 
place, the Region ad joyning, the diſtance from us: and 
ſuch 
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ſuch other circumſtances. Some other preſently to view 
the large dominion of the Turk: the wide Empire of 
the Moicovite : and the little morſell of ground, where 
Chriſtendome (by profeition) is certainly known. Lit- 
tle, I fay, in reſpect of the reſt, &c. Some either, for 
their own journeys directing into far lands : or to 
underſtand of other mens travails. To conclude, ſome 
for one purpoſe, and ſome for another, liketh, loverh, 
getteth, and uſeth Maps , Charts, and Geographicall 
Globes. Of whole uſe, to ſpeak ſufficiently, would re- 
quire a book peculiar. 

CHOROGRAPHIE, ſeemeth to be an un- 
« derling, and a twig of Geographie : and yet neverthe- 
* leſſe, is in practiſe manitold, and in uſe very ample. 
* This teacheth Analogically to deſcribe a ſmal portion 
* or circuit of ground, with the contents: not regardiug 
* what commenſuration it hath to the whole, or any 
* parcel[,without it, conteined. But inthe territory. or 
*parcell of ground, which it taketh in hand to make 
* deſcription of, it leaveth out (or undeſcribed) no no- 
table, or odde thing, above the ground viltble. Yea, 
* and ſometimes, of things under ground, giveth ſome 
* peculiar mark, or warning : as of Metal-mines, Cole- 
* pits, Stone Quaries, &c. Thus a Dukedome, a Shire, 
** a Lordſhip, or leſſe, may be deſcribed diſtintly. Bur 
marvellous pleaſant and profitable it is,in the exhibiting 

to our eye and commenuration, the plat of a City, 
Town, Fort, or Palace , in true Symmetry : not ap- 
proaching to any of them : and out of Gun-ſhot, &c. 
Hereby the Archire& may furniſh himſelf, with ſtore of 
what paterns he liketh : to his great inſtruction: even 
in thoſe things which outwardly are proportioned : ei- 
ther ſimply inthemſelves : or reſpeRively to Hils, Ri- 
vers, Havens, and Woods adjoyning. Some alſo, term 
this particular deſcription of places, 7 opographse. | 
YDOGRAPHIE, delivereth ro our know- 
** ledg, on Globe or in Plain, the perfect Ps 
E - 
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* deſcription, of the Ocean, Sea-coaſts, through the 
« whole world:or in the chief & principal parts thereof. 
« with the Ifles & chief perticular places of dangers,con- 
reined within the-bounds,and Sea-coafts deſcribed :as of 
Quick-fands, Banks, Pits, Rocks, Races, Countertides, 
W hirle-povls,&c. This dealeth with the Element of the 
water chiefly * 25 Geographie did principally rake the Ele- 
ment of the Earths deſcription (with his appurtenances) 
ro task. And beſides this, Hydrographre, requireth a perti- 
cular Regiſter of certain Land-marks(where marks may 
be had)from the ſea,well able to be skried,in what point 
of the Sea compaſſe they appear, and what apparent 
form, ſituation, and bigneſle they have, in reſpeR of a- 
ny dangerous place inthe ſea, or neerunto it, aſligned: 
And in all Coaſts, what Moon maketh full Sea , and 
what way, the Tides and Ebbes, come and go, the Hy- 
ariz-apher ought to record. The foundings likewiſe : 
and the Chanels wayes : their number, aud dephrs or- 
dinanty, at ebbe and floud, ought the rm + ow 
by obſervation and diligence of Aleaſwring, to- have 
certainty known, 4nd many orher points, are belonging 
to perfe&t -Fhdrooraphic, and for ro make 8 Retrer, Þy : 
of which, 1 need not here ſpeak : as of. the deſcribing, 
in any place, upun; Globe or Plain, the 4/2-points of rhe 
Conpalle, rruby :- (whereof, fcarcely four, in Englund, 
ave right knowledg : becauſe,the lines thereof, are no 
{traighr lines; ngr Curcles.) Of making due proje&ion 


_ ora Sphare in plain. Of the Variation of the Compabs, 


from true North. And fuch like matters (of great im- 
portance,'all) I\leave'to ſpeak of in this place, becauſe, 
I may teem (already) to haveenlarped the bounds and 
duty of an Hydrographer,much more than any man (to 
this day) hath noted or preſcribed : yetam 1 well able 
to prove, all thefe things, ro appertain,.and alſo to be 
proper tothe Hydrographtr. The chief wie and end of 
this Art, is the Art of Navigation, but ithath/other di- 
verſe uſes, evenby them to be enjoyed, that never Jack 
Lght of land. | STRA- 
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-STRATARITHMETRIE,Iistheskill (ap- 
pertaining to the war,) by which a man can ſet in figure 
analogicall to any Geometricall figure appointed, any 
certain number or ſumme of men: of fuch a figure ca- 
pable : (by reaſon of the uſuall ſpaces between Souldi- 
ersallowed : and for that, of men, can be made no Fra- 
ions : yet nevertheleſle, he can order the given ſumme 
of men, tor the greateſt ſuch figure, that of them can 
be ordered) and certifie of the overplus (if any be) and 
of the next certain ſumme, which, with the overplus. 
will admit a figure exactly proportionall to the figure 
afligned. By which skill alſo, of any army or company 
of men : (the figure and ſides of whoſe orderly 

ng , or array is known,) he is able to expreſſc 
the juſt number of men, within that figure contetned : 
or (orderly) able to be conteined. '* And this figure, 


and at hand : or a farre off. Thus farre ſtretcheth 
the deſcription and property of Stratarithmetrie : ſuf- 
"* ficient for this time and place. It differeth from the 
' *feat Tafticall, De aciebws inftruendrs, becauſe, there is 
* neceflary the wifedome and foreſight, ro what pur- 
* poſe he fo ordereth the men, and skilfull ability, alſo, 
** forany occafion, or purpoſe, to deviſe and ule the 
© apteſt & moſt neceſſary order,array and figure of his 
* Company and Sum of men.By figure, mean,as either 
* of a Perfett Sqware,T rtangle,Circle, Ovale, long ſquare, 
{ofthe Greeks it is called Eteromekes ) Rhombe, Rhom- 
beid Lunular, Ring, Serpentine, and fuch other Geome- 
rricall figures : Whichin wars, have been, and are to 
be uſed tor commodiouſnefle, neceflity and advancage, 
&c. And no fimall ſkill ought he to have, that ſhould 
make true reporr, or neer the cruth of the numbers and 
fummes, of footmen or horſemen, in the Enemies or- 
dering. A farre off, ro make aneftimate, between neer 
terms of More and Leffe, is not a thing very rife. 
among thote that gladly would do it. Great. po!- 
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licy may be uſed of the Captains, (at times fit, and in 
places convenient) as to uſe figures, which make grea- 
reſt ſhew,of ſo many as he hach:& uſing the advantage 
of the three kinds of uſuall ſpaces : (between footmen 
or horſemen) to take the largeſt : or when he would 
ſeem to have few,(being many : ) contrariwiſe in Figure 
and ſpace.The Herald, ur{uivant, Serjeant Royall,Cap- 
tain, or whoſvever is carefull to come neer the truth 
herein, beſides the Judgment of his expert eye, his skill 
of Ordering T a#icall, the help of his Geometricall in- 
ſtrument: Ring or Staffe Aſtronomicall : commodi- 
ouſly framed for carriage and uſe.) He may wonder- 
fully help himſelf by perſpeRive Glaſſes. In which, (I 
truſt) our poſterity will prove more skilfull and expert, 
and to greater purpoſes, than in thele dayes, can (al- 
moſt) be credited to be poſlible. 

Thus have 1 lightly paſſed over the Arrtificiall Feats, 
chiefly depending upon vulgar Geometry : and common- 
ly, and generally reckoned under the name of Geomeryy. 
But there are other (very many) AMethodicalt 'Avts, 
which, declining from the purity, fimplicity, and Im- 
materiality, of our Prineipall Science of THMagnitudes : 
do yet nevertheleſle uſe the great ayd, direQtion, and 
Method of the ſaid principal Science, and have proper 
names, and diſtin : both from the Science of Geompe- 
try, (from which they are derived) and one from the 
other. AS PERSPECTIVE, ASTRONOMY, Mu- 
SICK, COSMOGRAPHIE, ASTROLOGY, ST A- 
TIKE, ANTHROPOGRAPHIE, TROCHILIXE, 
HELICOSOPHIE , PNEUMATITHMIE, MEN a- 
DRIE, HYPOGEIIDIE, HYDRAGOG1E, Ho- 

ROMETRIE, ZOGRAPHIE, ARCHIT E;C- 
TURE, NAVIGAT ION, THAUMATURG IKE, 4nd 
ARCHEMASTRIE. Ithinkit neceſlary, orderly, of 
theſe to give ſome peculiar deſcriptions : and withall 

to touch ſome of their commodious uſes, and fo ro 
make this Preface, to be a little ſweet, pleaſant Noſe- 


Bay 
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gay for you, to comfort your Spirits, being almoſt out 
of courage, and in deſpair, (through brutiſh brute) 
Weening that Geometry, had bur ſerved for building of 
an houle, or a curious dridg, or the roof of Weſtmin- 
ſter hall, or ſome witty pretty deviſe, or engin, appro- 
priate toa ( arpenter, or a Joyner, &c. That the thin 
is far otherwiſe, than.che world, (commonly) to this 
day, hath deemed, by word and work, good proof will 
be made. | 

Among theſe Arts, by good reaſon, PERSPEC- 
TIVE ougktto be had, e're of «ſtronomicall Appa- 
rences, perfe&t knowledg can be atteined. And becauſe 
of the prerogative ot L:gbe, being the firſt of Gods Crea- 
tres : and the eye, the light of our body, and his ſenſe 
moſt mighty, and his organ moſt artificiall, and Geome- 
rricall. At Perſpeftive, we will begin therefore. Per 
ſpective 15 an zirf £athematicall, which demonſfra- 
teth the manner and p2operties of all RKadiations, 
Direct, 32oken, and Reflected. This Deſcription, or 
Notation, is brief : but it reacheth ſo far, as the world 
is wide. 'It concerneth all Creatures, all Actions, and 
paſſions, by Emanation of beams performed. Beams or 
naturall lines, (here) I mean, not of light onely, or of 
colour (though they, toeye, give ſhew, witneſſe, and 
proof, whereby to ground the art upon) but alſo of 
other Forms, both S$:5ſtantiall and Accidental!, the cer- 
tain and determined Radiall Emanations. By this art 
(omitting to ſpeak of the higheſt points) we may ule 
our eyes, and the light, with greater pleaſure, and per- 
fecter Judgment : both of things, in light ſeen, and of _ 
other : which by like order of Lights Radiations, work 
and produce their effes. We may be aſhamed to be 
ignorant of the cauſe, why ſo ſundry ways our eye is de- 
ceived, and abuſed : as, while the eye weeneth a round 
Globe or Sphzre (being far off) to be a flat and plain 
Circle, and ſo likewiſe judgeth a plain Square to be a 
round ; ſuppoſeth walls parallels , to approach , a = 
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off: roof and floure parallels, the one to bend down- 
ward, the other to rile upward, ata little diſtance from 
you. Again, of things being in like ſwiftneſle of moving 
to think the neerer to move faſter,and the farther much 
ſlower. Nay, of two things, whereof the one (incom- 
parably) doth move iwitter than the other, to deem 
the ſlower to move very {wift, and the other to ftand : 
What an errour 15 this, of our eye ? Of the ;ainbow, 
both of his Colours, of the order of the colours, of the 
bigneſle of it, the place and height of it, (&c.) to know 
the cauſes demonſtrative, 1s 1t not pleaſant, is 1t not ne- 
ceſlary ? of two or three Sunnes appearing : of bla- 
zing Wars : and ſuch like things : by naturall cauſes, 
brought to paſſe, (and yet nevertheletle,of farther mat- 
ter S1gnificative) it is not commodious for man to know 
the very true cauſe and occaſion Naturall ? Yea, rather 
is it not, greatly, againſt the Soveraignty of Mans na- 
ture,to be ſo overſhot and abuſed with things (at hand) 
before his eyes ? as with a Peacocks tail, and a Doves 
neck : or a whole ore, in water holden, to ſeem broken. 
Things far off to ſeem neer, and neer, to teem far off. 
Small things ro ſeem great, and great to ſeem ſmall. 
One manto ſeem an 4rmy. Or a wanto be cutſtly a- 
fraid of his own ſhadow. Yea, fo much, to fear, that if 
you being-(alone, neer a certain glaſſe, and proffer with 
dagger or ſword, to foyne at the glaſle, you ſhall tud- 
denty be moved to give back (in manner) by reaſon of 
an Image appearing in the air, between you and the 
A marveile; Salle, with like hand, fword or dagger, and with bke 
laſſe (3, quickneſle foyning at your eye, hkewiſe as you do at 
the Glaſſe. Strange, thisis to hear off, but more mer- 

| Various to behold, than theſe my words can ſignifie. 
"And nevertheleſle, by demonſtration Opticall, rhe or- 
der, and cauſe thereof, is certified : even fo as the effect 
5 conſequent. Yea, thus much more, dare 1 take upon 
me, toward —_—— of the noble courage, that 
longeth ardently for the wiledome of Cauſes Naturall: 


as 
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as to let him underſtand, that, in Loydon, he may with 
his own eyes, have proof of that, which 1 have faid 
herein. A Gentleman, (which, for his good ſervice, 
done to his Countrey, 15 famous and honourable : and 
for skill inthe Mathemaricall Sciences, and Languages, 
is the Odde man of this land, &c.) even he is able : and 
(1am fure) will, very willingly, let the Glaſſe, and 
proof be ſeen: and fo I (here) requelt him : for the 
encreaſe of wiſedome, in the honourable : and for the 
ſtopping ofthe mouths malicious: and repreſling the 
arrogancy of the ignorant : ye may _ Sueſle, what 
I mean. This Art of Perſpett;ve 1s of that excellency, 
and may be led, to the cercifying, and executing of fuch 
things, as no man would eaſily bel.eve : wichour Actu- 
all proof percetrved. I fpeak noth.ng of Natwrall Phite- 
Fs which, without Per/pettive, cannot be fully un- 
erſtood, nor perfectly atteined unto. Nor of eAſtron:- 
"my : which without Peyfpettsve, cannot wel be groun- 
ded. Nor Aſtrology, naturally verified, and avouched. 
Thar part hereof, which dealerh with Glafles (which 
name Glaſſe, is a generall name, in this Art, for any 
thing, from which a Beam reboundeth) is called Catop- 
trike and hath ſo many ules, both marvellous, and pro- 
fitale : that, both, it would hold metoo long, to note 
therein the principal concluſjons, already known : And 
alſo (perchance) ſome things might lack due credit with 
you : And1, thereby to loſe my labour : and yon, to 
{lip into light Judgment. * Before you have learned 
ſufficiently the power of Nature and Arr. 
Ow to proceed: ASTRONOMIE,tsan art 
Satgematicil, which demonifcatech the ditance, 
mignitudes, and all natural{ motrons, #zpparences, 
am paſſtonsp2oper to the Planets and trxed Dtars, 
for any time palt, pzxefent, mdtocome :' 1n refpert of 
a fe:f.in Bo2izon,02 witzent reſpect of any Yo2tzon. 
By this art we are certified of the diftance of the ſtarry 


skie, and of each Player, from the Center of the wok, 
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and of the greatneſſe of any Fixed Star ſeen, or Planet, 
inreſpe> of the earths greatneſſe. As, we are ſure (by 
this Art) thatthe Solidity, Maſlineſle, and Body of the 
Sun, cor.teineth the quantity of the whole Earth, and 
Sea, a hundred threeicore and two times, leſle by z one 
eiphtpart of the earth,but the body of the whole earth- 
ly Globe and Sea, is bigger than the body of the Moon, 
three and forty times lefle by ; of the Moon. Where- 
fore the Su is bigger than the Moon, 7oco times, leſle 
by 59%; that 15, preciſely 6940: bigger than the Alon. 
Andyetthe unskilful man, would judg them a like big. 
Wherefore, of neceſliry, the one is much farther from 
us than the other. The Sx» when he is fartheſt from the 
earth (which, now, in our age, is, when he is in the 8 
degrez, of Cancer) is 1179 Semidiameters of the Earth, 
diſtant. And the 1con when ſhe is fartheſt from the 
earth, is 68 Semidiameters of the earth and ;. The nee- 
reſt, that the 14con commeth to the Earth , is Semidia- 
meters 52z- The diſtance of the ſtarry skie is from us, in 
Semidiameters of the earth 2co$13. Twenty thouſand 
fourſcore, one, and almoſt a half. Subſtra& from this, 
the Moons neereſt diſtance, from the Earth : and there- 
of remaineth *emidiameters of the earth 200293.Twen- 
2 thouſand nine and twenty and a quarter. So thick is 
the heavenly Palace, that the P/aners have all their ex- 
erciſe in, and moſt mervailouſly perform the Comman- 
dement and Charge to them given by the omnipotent 
Majeſty of the King of kings. This is that, which in Ge- 
»eſss is called Ha Rakia. Conſider it wel. The Semidi- 
ameter of the earth, conteineth of our common miles 
3436;7 three thouſand, four hundred thirty ſix and four 
eleventh parts of one mile. Such as the whole earth and 
Sea, round about, is 21600. One and twenty thouſand 
{1x hundred of our miles. Allowing for every degree of 
the greateft circle, threeſcore miles. Now if you weigh 

well with your ſelf but this little parcell of fruit 4/tre- 
nomicall, as concerning the bigneſle, Diſtances of Sms, 
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Mon, Starry Skie, and the huge maſlineſſe of Ha Rakia 
will you not finde your conſciences moved, with the 
Kingly Prophet, to ling the confeſſion of Gods Glory, 
and ſay, The Yeaveas declare the glozy of Gap, + tje 
Firmament[[Ha Rakia ] ſhew?th fo2th the wo2ks of 
s hands. And ſo forth, for thoſe five firſt ftaves of 
that kingly Pſalm. Well, well, It is time for ſome, to 
lay hold on wiſedame, and to Judg cruly of things : and 
nor ſo to expound the Holy Word, all: by. Allegories : 
2sto Negle& the Wiſdom, Power, and Goodneſle of 
God, in, and by his Creatures, and Creation to be ſeen 
and learned. By Parables and Analogies of whoſe na- 
tures and properties, the courſe of the Holy Scripture, 
alfo, declareth to us very many Myſteries. The whole 
Frame of Gods Creatures, (which is the. whole world) 
tous, a bright glaſle: from which, by reflexion, re- 
boundeth ts onr knowledg and perceiverance, Beams, 
and Radiations 3 repreſenting the Image of his Jafinite 
Goodnefle, Omnipotency,and wiſdome, And we there- 
by are taught and -perſwaded to Glorifie: our Creator, 
as God; and be thankfull therefore. Could the Hea- 
thens finde cheſe uſes, of theſe moſt pure, beaurifull 
and Mighty Corporall Creatures : and, ſhall we, after 
that the true: Sore of righteguineſle is riſen aboye.che 
Horizon of Our tem i Heaniſphere -and, hath ſo. a- 
| Nreamed into our hearts the direct beams of 
his-goodneſſe,, -mercy.,-and grace : Whole hear All 
Creatures feel.;, Spirituall and Corporall : Viſible and 
Invfible4 Shall we'(1 fay) look apo! the Heaven,Stars 
and Planets, as an Oxe, and an Aﬀle doth :. no further, 
careful or inquiſitive, @hat they are: why were they cre- 
Xed : howeda they execute that they were created for ? 
ng.44l Creatures were for our lake created: & both 
we; adi theyy.created\ chiefly to glorifie the Almighty 
Urvhvar: &rghi@ by all cans to us poſſible, Nolte 1g1e- 
1ate({aith Bleth I9;5 praemmisy )[apientifſynens 4uiddams elſe. 
"exenat iguazant Affmanue to be,g, fhing of ex: 
p ce 
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celleat \Miſedome. «Aſtro2my was to us from the be 
pinning commended, and .in manner commanded by 
God himſelf. In aſmuch as he made the Sus, Moon and 
Stars.to be to us for Signes, and knowledg of ſeaſons, 
and for Diſtintions of days and years. Many words 
need not. But I wiſh,every man ſhould weigh this word 
Sienes. And beſides that, conferre it alſo with the tenth 
Chapter of ?eremie. And though ſome chink, thac there 
they have found a rod : Yet modeſtreaſon,. will be in- 
diffrent Judg, who ought to be beaten therewith, in 
reſpe& of our purpoſe. Leaving that : I pray .you un- 
derſtand this : that without great diligence of Obſler- 
vation, Examination and Calculation,thae periods and 
courſes {whereby Dsſtintian of teaſons, years and New 
Moons might preciſely be known) could tot exactly be 

certified. Which thing to perform, is that Art, which 
we here have defined ro de Aftronmize. Wheroby we 
may have the diſtin& courſe of times, dayes; years and 
apes: afwell for Conſideration of ſacred Propheties, 
accompliſhed in due time, foretold z1asfortagh Myfti- 
calf Solemnities hokding : And for ail other humane 
affairs, Conditibns, ahd Covenants upon certain time, 
between man and 'man, wth many other great uſes : 
Wherein, (verily,) would'be-grear mncertainty, Confi- 
fion, entruch, and bratifh- Barbarouſneſſe : without 
the wonderfull diligence and skill 'of this Art's conti- 
nually learning and determining Times, and periods of 
Time, by the Record ofthe heavenly book, wherein all 
timesare written; and to be- read with an Afrovmical 
ſtaffe, taſtead of # feſtne, n- $ | iris, 
' MUSTCK, of Motion, hath his 'Orgpinall cauſe. 
Therefore, after the Motions moſtTwift, end-moſt flow. 
which are im the Firmament, of Nature performed: and 
under the Aftrytomers Confiderarion't now I wilh ſpeak 
of another kind of Tivo, producing Tvinrd, : nadible, 
and of Matunttinerable.' | :1vaHi. hers that See 
ence, which of the Greeks iseal | 4; Not) 


Mathematical! Preface. 


with the Controverlie between the ancient Har- 
wowffr and Canmiſts. ulttk ts athathematicall @ci- 
ence, which teacheth by ſen'e and reaſen, perſealy to 
judg, «1d o2der the diverfities of fornds high and 
low. 4fronomy and Muſick are Siſters, faith P/2to. As 
for eAſtronomy, the eyes: fo for Harmonious MMution, 
the ears vvere made. But as Aſtronomy hath a more di- 
vine Contemplation and commodity, than morrall eye 
can perceive : ſo is Majick to be conlidered, that the 
* Mind may be preferred before the ear. And from 
audible ſound, we ought to aſcend, to the examination: 
which numbers are Harmoniors, and vvhich not. And 
vhy, either, the one are : or the other are not. 1 could 
a large, in the heavenly * motions and diſtances, de- 
{cribe a marvellous Harmony of Pythageras Harp, vvith 
eight ſtrings. Alſo ſomewhat might. be ſaid * Merenrins 
wo Harps, cach of four ſtrings Elemental]. And very 
ſtrange matter, might be alledged of the Harmony, to 
oofy ſpiituall part appropriate. As in Pro/omexu third 
4. 


4 4n the fourth and ſixt Chapters may appear. 
vvhart is the cauſe of the apt bond, and friendly 
Fellowſhip, of the Intelle&uall and Mentail part of us, 
vith our groſſe and corruptible body , but a certain 
Mean, and Harmonious Spiritnality, with beth 'particips- 
tive, end of both (471 a manner ) reſulting * In the * T une 
of Mans yoyce, and alſo * the ſaund of Inſtrument, vwhat 
\ Might-be ſaid. of Harmonic :- No common Mulician 
vould lightly believe, Buc ofthe ſundry Mixture (as [ 
_-maytern) it) and concurle, diverſe collation and: app - 
@Uuonof theſe Harmonies : as of three, four, five or 
[ more: Marvellous have the effects been : and yer may 
be found and produced the like : vvith ſome proporii- 
-onall confideration for our time and beings : in reſpect 

_ -of the Nate, of the things then: in vvhich, and by 
. whigh;the yvaadrous effects vvere vvroupgit. Qt B01CY1- 
tu and T hrophy aft e «ffirmed, that by Muff: k; grie's 
and diſeaſes of the mindand .body might be cured or 
G 2 . 


in 
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Read m Ariſto it 
1s 8 Book of Pu+ 
It cksrhes. 6. 
an 47 Chapre!®. 
We c vo! ſhall 
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inferred. And we finde in Record, that T erpander, A- 
rion, 1{menias » Orpheus Amphion, David, Pythagor a5, 
Empedocles, Aſclepiaaes, and Timotheus by Harmonicall 
Conſonancy, have done, and brought to paſle, things 
more than marvellous to hear of. Of them then, ma- 
king no farther diſcourſe in this place. SureI am, that 
Common ſick, commonly uſed , is found to the 
Mynſicians and Hearers,to be ſo Commodious and plea- 
fant, That if I would ſay and diſpute but thus much : 
That it were to be otherwiſe uſed, then it is, I ſhould 
finde more reprievers, then I could finde privy or skil- 
full of my meaning. In things therefore evident, and 
better known, than I can expreſle : and fo allowed and 
liked of, (as I would wiſh ſome other things had the 
like hap) I will ſpare to enlarge my lines any farther, 
but conſequently follow my purpoſe. 

Of COSMOGR APHIE, Iappointed briefly 
in this place, to give you ſome intelligence. - Coſms- 
graphie is the whole and perfect deſcription of the hea- 
venly and alſo elementall part of the wozld, and-theitr 
homologall application,and mutuall collation rieceſſa- 
ry. This Art requireth Aſtronomy, Geographic Hydre- 
graphic and Muſick. Therfore, it is no ſmall Art, 
nor ſoſimple , as incommon practiſe, it is (ſlightly) 
conſidered. This matcheth - Heaven , and” the 
Earth in one frame, and aptly applyeth parts corre- 
ipondent: So, as, the Heavenly Globe,may (in practiſe) 
be duly deſcribed uponthe Geographicall and Hydro- 
sraphicall Globe, And there, for us to confider an A- 
quinottiall Circle; an Ecliprique line, Colors Poles,' Stars 
in their true Longituds, Latitudes, Declinations and 
Verticality : alſo Climes and Parallels: and by an 
Horizon annexed , and revolution of the earthly 
Globe (as the Heaven, is by the Primovant, carried a- 
bout in 24 #quall Hours) to learn the Riſings /arid Set- 
tings of Stars (of Yirg:/in his Georgicks, of Heſrod : of 
Hippecrates 1n us Medicinal Sphere, to Perdicea King of 

the 
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the Macedonians : of Dipeles, to King Antigonne, and 
of other famous Philoſophers preſcribed) a thing neceſ- 
ary, for due manuring of theearth, for Navigation, for 
the Alteration of mans body : being whole, {ick,woun- 
ded, or bruiſed, By the Revolution, alſo, or moving 
ofthe Globe Coſmographicall, the Riſing: and Serting 
of the Sun : the Lengths of days and nights: the Hours 
and times (both night and any) are known : with very 

other pleaſant and neceſſary uſes: Whereof,ſom 
are known : but better remain, for ſuch to know and 
uſe : who of a ſpark oftrue fire, can make a wonderful 
bonfire, by applying of due matter, duly. 

Of ASTROLOGIE, here I make an Art, fſe- 
verall from Aſtronomy : not by new deviſe, but by good 
reaſon and authoritie : for, 4{trologie is an Art Ba- 
thematicall, which demonſtrateth reaſonably the ope- 
rations and effects, of the naturall beams, of light, 
and ſecret influence : of the ®tars and Planets ; in 


4 


every element andelementall bodp;at all tunes in any 


Yo2130n aſſigned. This art is furniſhed with many other 
great arts and experiences : As with perfe& Perſpeftsve, 
Aſtronomy, Coſmographie, Natarall Philsſophie, of the 4 
Elements, the Art I Graduation, and ſome good un- 
derſtanding in 2Aufick., & yet moreover, with another 
greatArt, hereafter following,though I,here,ſet this be- 
fore, for ſome conſiderations me wokery REI 
ſee) is the ſtuffe, to make this rare and ſecret art,of: & 


hard enough to frame to. the concluſion Syllogiltt- * 
call : yet both the manifo}d and continuall. travails of , 


the moſt ancient and wiſe Philoſophers, for the actei- 
ning of this art : and hy examples of effects, to confirm 
the ſame : hath left unto us-ſufficient proof and witneſs, 
and we alſo daily may perceive, That mans body, and 
all other Elementall bodies are altered, diſpoſed, orde- 
red, pleaſured and diſpleaſured,by the Influential work- 
ing of the Sun, Moon, and other Stars and Planets. And 
herefore, ſaich Ariſtotle, in the firſt of his Maney” 
C 
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cat books, in the ſecond Chapter : Eff autem neceſſaris 
Myundus iſte ſupernts lationibus fere cominuns. Ut, inde, 
vis ejus Univerſaregatur-Ea frquidem cauſa prima putanda 
emnibus eſt, unde mots principinn exiſtit. That is: This 
[Elemental ]UW621d 1s of neceflity,almolt next adjoy- 
ning, tothe geavenly motions ; That from thence all 
his vertue 02 fo2ce may be governed. Fo2 that ts fo be 
thought the firſt Cauſe unto all : from which, the be- 
girming of motion tif. And again, in the tenth Chap- 
ter. Oportet igtur, © horum principia ſumamus, C& cauſ.as 
emnium ſimiliter. Principtum igituy ut movens precipuumq; 
+ omnium primum, Circulus ille eft, in quo manifeſte Solis 
latio, &-c.” And fo forth. His Meteorological! books, are 
full of arguments, and effectuall demonſtrations, of the 
vertue, operation, and power of the heavenly bodies, 
inand upon the four Elements, and other bodies of 
them (either perfectly or unperfeRtly) compoſed. And 
in his ſecond book, De generatione & Corruptione. in the 
tenth Chapter. ,2wv circa & prima latio, Ortus & Interi- 
ts cara mon eſt : Sed obliqui Circwli latio : ea namque & 
continua eſt , & ducbus matibus fit. In Engliſh thus. 
Wherefo:e the uppermoſt mottonisnof the cane of 
Generation andco2ruption, but the motion of the Zo- 
diack, fo2 that both 1s continuall, amd ts cauſed of two 
movinss. And in his ſecond book, and ſecond Chap- 
ter of his Phiſicks. Hemo namque generat hominem, atq; 
Sl.. $02 Han (fainh he) and the Sun, are cznce of 
mans generation. Authorities may be brought very 
many : both'of 1c00. 2000; yea and ;000 years Anti- 
quity : of great Philoſophers, Expert, wiſe, and godly 
men, forthat Conclufion : which, daily and hourly, we 
men, may diſcernand perceive by ſenfe and reaſon. All 
beaſts do feel, and ſimply ſhew by their ations and 
paſſions, ourward and inward: All Plants, Herbs,Trees, 
Flowers and Fruits, And finally, the Elements, and' all 
things of the Elements compote , do give Teftimony 
(as 4riftorle aid) that theix Whole. dit poſitions, ver- 
tues, 
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tues, and nafurall motions, depend of the Activity of 
the heavenly Potions and Jufluences, Wherby, be- 
{des the ſpectficall o:der and fo2m, dae to every ſec : 
and beſtve the Nature, pzoper to the Jndividuall £a- 
frix, of tye thing p2oduced ; TUWhat th ill be the ' he1- 
venly Jmpzefton, the perſect and circumpect Iſtro- 
logta hath to conclude. Not onely (by Aporele/mes ) 
3} 573, but by Naturall and Mathematical! demonſtra- 
tion 7d $4574. Whereunto, what Sciences are requilite 
(without exception) I partly have here warned: And 
in my Propedenmes(belide other matter there diſcloſed) 
I have Mathemarically furniſhed upthe whoſe Method. 
To this our age, not ſo carefully handled by any, that 
ever I ſaw,or heard of, was (for * 21 years ago)by cer- 
tain earneft diſputations, of the Learned Gerardus Aer 
cator,& Antonins Gog.v4,(8& other)thereto ſo provoked: 
and(by my conſtant and invincible zeal to the verity) in 
obſervationsof heavenly Influences (to the Minute of 
eme,) thanſodiligent: And chiefly by the Superna- 
turall influence, from the Star of 7acod, {o directed : 
That any modeſt and fober Scudent, carefutly and di- 


lgedtly ſeeking for the Truth, will both finde and con- 


felle, therein, t> be the Verity, of theſe my words : and 
alſo become a Reaſonable Reformer, of three ſorts of 
people : about theſe Influentiall operations, greatly er- 
ring from the truth .Whereof the one is Light Beliteb- 
ers, the other Light Defpiſers, and the third Light 
Paactiſers. The firft, and moſt common fort, think 
the Heaven and Stars,” to be anfwerable to any: their 
doubtsor. defires : which isnot fo + and, indeed, they, 
too much, over-reach,” The frcond fort think no Influ- 
entiall-yertue (from the heavenly Bodies) to bearany 
way in Generation and Corrupuon, in this Elementall 
World. And to the Su, con and Stars (being ſo ma- 
ny, ſo pure, ſo bright,ſo wonderfull big, fo far in di- 
ſtance, ſo manifold intheir motions, ſo conftant in their 
periods, &c.) they aſlign a ſlight, imple office or mh 
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and ſo allow unto them (according to their capacities) 
as much vertue, and power Influential, as to the S1gne 
of the Sun, Mien, and ſeven Stars, hanged up (for 
Signs) in Loudon, for diſtinQtion of houſes, and ſuch 

roſſe helps, in our worldly affairs: And they under- 
Rand not (or will not underſtand) of the other work- 
ings, and vertues of the Heavenly Sn, Moon and Stars: 
not ſo much, as the Mariner or Husbandman : no, not 
ſo much, as the Elephant doth, as the Cynocephalus, as 
the Porpentine doth : nor will allow theſe perfeRt and 
incorruptible mighty bodies, ſo much vertuall Radia- 
tion and Force, as they ſee in a little piece of a Mages 
fone : which, at ou diſtance, ſheweth bis operation. 
And perchance they think, the Sea and Rivers (as the 
-T hames) to be ſomequick thing, and ſo to ebbe and 
flow, run in and out, of themſelves, at their own fanta- 
ſies- God help, God help. Surely theſe men come too 
ſhort: and either aretoo dull : or wilfully blind : or, 
perhaps too malicious, 'The third manis the common 
and vulgar Aſtrologian, or PraQtiſer, who being not du- 
ly, artificially and perfe&tly furniſhed : yet, either for 
yain glory, or gain: or like a ſimple Dolt, and blind 
Bayard, both in matter and mannererreth : to the- diſ- 
credit of the-/ary. and modeſt Aſtrologian : and to the 
robbing of thoſe moſt 'noble corporall Creatures, of 
their Naturall Vertue.: being-moſt mighty : moſt be- 
neficiall to all elementall Generation, Corruption and 
the appurtenances : and moſt Harmonious in their Mo- 
narchie : For which things being known, and modeſt 
nſed :, we might highly and: continually glorifie God, 
with the princely :Propher, ſaying. The Yeavens des 
clarethe Glozy of God : who mave the Peavens in 
h1s wiſedome : who made the Sun fo2 to have domi- 
non of the day : the Þan and &tars to have domi- 
nion of the might ; whereby Day today uttereth talk 
and night tonight declareth knowledg. P2aiſe him, all 
ye Ptars and Light, Amen, W 
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N order, now followeth, of STA TIK E, ſomewhat 

co ſay what we mean by that name :, and what com- 
modity, doth , on ſuch Art, depend. Statike is an 
Art 4yathematicall, which demonſtrateth the cauſes 
of heavinelle andlightneſle of all things : and of mc- 
tions and p2operties, to heavineſſe and lightnefle be= 
longing. And foraſmuch as, by the Bilanx, or Ballance 
(as the chief ſenſible Inſtrument,) Experience of theſe 
demonſtrations may be had : we call this art Srarike : 
that is, the Experiments of the Ballance.Oh,that men wilt, 


. what profit(all manner of ways)by this Art might grow, 


tothe able examiner, & diligent praRiſer.** Thou onely, 
* knoweſt all things preciſely (O God) who haſt made 
* weight & Ballance,thy ] od ment:who haſt created all 
* things in Number , Weight and Meaſure : and haſt 
* weighed the mountains and hils in a Ballance : who 
* haſt peyſed in thy hand, both heaven and earth. We 
"therefore warned by the Sacred Word,to conſiger thy 
* Creatures : and by that conſideration, to win a glimps 
** (as it were,) or ſhadow of perceiverance, that thy 
© wiſdome might, and goudneſle is infinite,and unſpea- 
* kable, in thy Creatures declared : And being farther 
* advertiſed , by thy mercifull goodneſle, that, three 
* principall ways, were of thee, uſed in Creation of all 
* thy Creatures,namely Amber, Weight, and Meaſure, 
* And for as much as, of N»mber and Meaſure, the wo 
* Arts (ancient, famous, and to humane uſes moſt ne- 
* ceſlary) are, all ready, {ufficiently known and extant : 
** This third key, we beſeech chee(through thy accuſto- 
'* med goodneſle) that it may come to the needtul and 
* ſufficient knowledg, of ſuch thy Servants; as in thy 
* workmanſhip, would gladly finde, thy true occaſions 
* (purpoſely of thee uſed) whereby we ſhould glorite | 
* thy name, and ſhew forth (to the weaklings in faith) 


* thy wondrous Wiſedome and Goodnefſe. Amen. 


Marvell nothing at this pang (godly friend, you gen- 
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cle and zealous tudent.) Another day, perchance you 
will perceive, what occaſion moved me. Here,as now, 
I will give you ſome ground, and withall ſome ſhew, of 
certain commodities, by this Art ariling. And becauſe 
this Art is rare, my words and practiſes might be too 
dark : unleaſt you had ſome lght holden before the 
matter : and that, beſt will be, in giving you, out of 
eArchimeaes demonſtrations, a few principall Conclu- 
lions, as followeth. 


The Superficies otevery Liquor,by it ſelf con- | 
fiſting, and in quiet, is Sphzricall: the center 
5-4 , ts the fame, which is the center of thc 

th. 


2 


| Tf Solid Magnitudes, being of the ſame big- 
nefle, or quantity, that any Liquor is, and having 
alſo theſame Weight : be let downinto the ſame 
Liquor, they will ſertle dowaward, fo, that no 
part of them, ſhall be above the Superficies of the 
Liquor : and yer neverthelefſe, they will nor 
fink utterly down, or drown. 


3 
If any Solid Magnitude being Lighter than 
a Liquor, be let down into the fame Liquor, it 


will ſettle down, fo far into-the ſame Liquor, 
#hat ſo greata quantity ofrthat Liquor, as is the 


part of the Solid Magnitude, ſerled down into . * 


the ſame Liquor: is in Weight, equaſ], to the 
Weightof the whole Solid Magnitude. 4 
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Any Solid Magnitude, Lighter than a Liquor, - 


forced down into the ſame Liquor, will move 
upward, with ſo great a power, by how much, 


the Liquor having cquall quantity ro the whole 
Magnitude, is heavierthan the ſame Magnitude. 


3 


Any Solid Magnitude, heavier than a Liquor, 
being let down into the (ame Liquor, will finke 
down utterly : And will be ia thar Liquor , 

o much, as is the weight or heavines 
of the Liquor, having __ or quantity c- 
c.. 


If any Solid 


Magnitude, Lighter than a Li- 
-_ z bee ler down into the ſame Liquor, 
l 


e weight of the ſarye nitude, will be; to 
the Weight of the Liquor. (Which is cquall in 


quantity tothe whole Magnirude,) in that pro- 


portion, that the part, of the Magnitude ſecled 
down isto the whole Magnitude. 


BY theſe verities, great errours may be reformed in 

opinion of the Natural! Motion of things Light, and 
Heavy. Which errours are in Naturall Philoſophy (al- 
moſt) of al} men allowed : to much truſting to Autho- 


rity, and falſe Snuppofitions. As, Df any two bodies, 


the heavier to move downtvard faſter than the lighter 


Thiserrour is not firſt by me, Nored : ' but by one Fob» 
=} IS. Bap- 


& 


?.D. 

The curting of 2 
Sphare according 
ro any Proporuon = 
afligned, may by 

this Propoſition 

be done Mecha- 

_ by rem pe- 
ring Liquor to 2 

certain weight in” 
reſpeQ of the 
weight of the 

Sp' erc there:n 
ſwimming. 


A common cirouvr 
nocd, 


A Paradox, 
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The wondertu!l 
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Baptiſt de Benediftis. The chief of his Propoſitions, is 


this : which ſeemeth a Paradox. | 
It there be two bodies of one form, and of one 


kind, equall in quantity or unequall , they will 
move by equall ſpace, in eqnall time: So thar 
both their movings be in ayr, or both in water : 


or inany one Middle. 

Hereupon, in the feat of GUNNIN G, certain 
Food diſcourſes (otherwiſe) may receive great amend- 
ment and furtherance, In the intended purpoſe, alſo, 
allowing ſomewhart to the imperfection of Nature : not 
anſwerable to the preciſenefle of demonſtration. More- 
over, bythe foreſaid propoſitions (wiſely uſed.) The 
Ayr, the Water, the Earth, the Fire, may be. neerly 
known, how light, how heavy they are (Naturally) in 
their aſſigned parts : or in the whole. And then to 
things'Elementall , turning your praRtiſe : you may 
deal for the proportion of the Elements, in the things 
Compouuded. Then to the proportions of the Hu- 
mours in Man: their weights, and the weight of his 
bones, and fleſh, &c. Then, by weight, to have con- 
{1deration of the Force of man, any manner of way: in 
whole or in part. Then mayyou of Ships water draw- 
ing, diverſly in the Sea and in freſh water , have 
pleaſant conſideration : and of weighing up of any 
thing , ſunken in Sea , or in freſh water &c. And 
(to lift up your head aloft:) by weight, you may as 
preciſely, as by any Inſtrument elſe, meaſure the Dia- 
meters of Sz and Moen, &c. Friend, I pray you weigh 
theſe things, with the juſt Ballance of Reaſon. And 
you will finde marvels upon marvels: And eſteem one 
Drop of Truth (yea in Naturall Philoſophy ) more 
worth than whole Libraries of Opinions undemon- 
ſtrated : or not anſwering to Natures Law, and your 
experience. Leaving theſe things, thus : Twill Sive YOu 
to or three light practiſes ro great purpoſe : and ſo 
figiſh my Annoration Staticall. In Mathematicall mat- 
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ters, by the Mechanicians aid, we will behold here the 
Commodity of weight. Make a Cube ofany one Uni- 
form : and chrough like heavy ſtuffe : of the ſame ſtuffe 
make a Sphzr or Globe preciſely, of a Diameter equall 
. tothe Radicall ſide of the Cube. Your ſtuffe, may be 
Wood, Copper, Tinne, Lead, Silver, &c. (being as I 
ſaid of like nature, condition, and like weight through- 
out.) And you may by Say Ballance have prepared a 
great nuinber of the ſmalleſt weights : which by thoſe 
- Ballance can be diſcerned or tried : and fo, have pro- 
ceeled ro make you a perfect Pyle, company and Num- 
ber of weights : tothe weight of ſix, eight, or twelve 
pound WW. hc, moſt diligently tried; all and of eve 
0112, the Content known, 1n your leaſt weight that is 
weighable. { They that cannot have theſe weights of 
preciſencſſe : may by Sand, uniform, and well duſted, 
make them a number of weights, ſomewhat neer pre- 
ciſeneſſe ; by halving ever the Sand : they ſhall , at 
length, come to a leaſt common weight. Therein, I leave 
the farther matter, to their diſcretion, whom need ſhall 
pinch.] The YVenetians conſideration of weight may 
ſeem preciſe enough : by eight deſcents progreſlionall 
* halfing, from a grain: your Cube, Sphere, apt Bal- 
lance, and convenient weights being ready : fall to 
_ work. $. Firſt, weigh your Cube, Nete the Number of 
the weight- Weigh , after that , your Sphzre. Note 
likewiſe, the Number of the weight W you now finde 
the weight of your Cube, to be to the weight of the 
Spher, as 21 isto 11.3 Then you ſee, how the Mecha- 
nician and Expe aGrmter, withour Geometry and De- 
po nets ta neerly,in effeR) raught the pro- 
portion of the Cube to the Sphar: as I have demon- 


ſtrated itin the end of the twelfth book of Excl:d. Ot- 
ten try with the Cube and Sphezr. Then, change your 
Sphzr and Cube to another matter : or to another big- 
nefſe : rill you have rnade a perfe& univerſall Experi- 


ence of it. Poſſible itis, that you ſhall winne to neerer 
Whgn | 


terms, in the proportion. 
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When you have found this one certain Drop of Na. 
tural! verity, proceed on, to inferre, and duly to make 
aſſay, of matter depending. As, becauſe it 1s well de- 
monſtrated, that a Cylinder, whoſe height,and Diame- 
ter of his baſe, is equall to the Diameter of the Sphar, - 
15 Seſqmalter to the ſame Spher, (that is, as 3. to 2.) To 
the number of the weight of the Sphzr, adde half fo 
much, as it is: and ſo have you the number of the 
weight of that Cylinder. Which is alſo comprehen- 
ded of our former Cube : So, chat the baſe of that Cy- 
linder, is a Circle deſcribed in the Square, which is the 
baſe of our Cube. But the Cube and the Cylinder, be- 
ing both of one height, have their Baſes in the ſame 
proportion, inthe which, they are one to another in 
their Maffinefle or Solidity. But before, we have two 
numbers, exprefling their Maflineſſe, Solidities, and 
Quantities, by _— : Wherefore, we have * the pro- 
portion of the Square, to the Circle, inſcribed in the 
ſame Square. And ſoare we fallen into the knowleds 
ſenſible and Experimentall of Archimedes great ſecret, 
of him, by great travail of mind, ſought and found. 
Wherefore to any Circle given, you earr give a Square 
equall: * as I have taughtin my Annotation, upon the 
firſt propoſition of the twelfth book: And likewiſe to 
any Square given,you may give a Circle equall : *. If 
you deſcribe a Circle, which ſhall be in that proportion 
to your Circle iMcribed, as the Square is to the ſame 
Circle : This, you may do, by my Annotations, upon 
the ſecond propoſition of the twelfth book of Emclid, 
in my third Probleme there. Your diligence may come 
to a proportion of the Square to the Circle inſcribed 
neerer the truth, than is the proportion of 14 to 11: and 
conſider, that you may begin atthe Circle and Square, 
and ſocome ro conclude of the Sphzr and the Cube, 
what their proportion is : as now, you came from the 
Sphzr to the Circle. For of Silver or Gold, or Latton 
Lamyns or plates, (through one hole drawo, as the 
manner 
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manner is) if you make a ſquare figure, and weigh it : 

and then, deſcribing thereon, the Circle inſcribed : and 

cut off, and file away, preciſely (to the Circle) the over- 

plus of the Square: you ſhall rhen,xveighing your Cir- 

cle, ſee, whether the weight of the Square, be to your 

Circle, as 14 to 17, As 1 have noted, in the beginning 

of Exclids twelfth book, &c. after this reſort tro my laſt 

propoſition, upon the laſt of the twelfth : and there, 

help your ſelf, to the end , and, here, Note this, by the N 

way. That we may ſquarethe' Circle, without having ; _— _ 
knowledg of the proportion of the Circumference to Circle, withour 
the Diameter : as you have here perceived. And other- mes 1 ny 
wile alſo, I can demonſtrate it. Sv that many have cum- een Circum': 
dered themſelves ſaperfluouſly, by travailing in that Rre2n* P's 
point firſt, which was not of neceſſity, firſt : and alfo 

very tmericate. And eaſily you may, (and that diverſly) 

come to the knowledg of the circumference: the Circles 

quantity, being firſt known. Which thing I leave to 

your conſideration : making haſt to diſpatch another 

Magiſtral Problem: and to bring it neerer to your know 

ledg, and readier dealing with, than the world (before 

this day,) had it for you, that I can tell off. And that 

5, eA Mecbanicall doubling of the Cube, &c. Which may 

thus be done : Pake of Copper plates, or Tyn plates *ro double the 
afour ſquare upright Pyzamis 92 a Cone: perfectly Cubercality, by 
fathioned in the hollow, within. Wheretn, let great qcpeading upan'© * 
diligence be uſed, to app2oach as neer as may be) to Vemontirancn 
the Bathematicall perfection of theſe figures. dt their ; 

baſes, let them be all open : every where, clſe, moſt 

cloſe, and tuft to. From the vertex, to the Circum- * 

ference of the baſe of the Cone : andto the ſides of the 7. D. 
baſe of the Pyzamis : Let 4 ftreight lines be dzawn, 5..{,,; (des 
inthe inſiveof the Cone and Pyramis: making af dani. mt. 
their fall, on the pezimeters of the baſes, equall an- 5; ic 
gles, on both fives themſelues, with the ſaid pe2ime- and equal. 
ters. Theſe 4 lines (in the Pyramis, and as many mn 


the Cone) dinive one, in 2 2 equall parts ; and _ 
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ther in 24- ancther in 60. and another, in 1 00. (rec- 
koning up from the uertex) D2z ueother numbers of 
diniſion, as experience ſhali teach you. Zhen * ſet. 
your Cone o02Pyraynis with the uertex downward, 
perpendicularly, in reſpect of the 15aſe. (though it be 
otherwiſe it hindereth nothing.) So let them moſt 
ſtedily be ſtayed. Now if there be a Cube, which you . 
would have doubled. Make you a pretty Cube of Cop- 
per, Silver, Lead, Tinne, Wood, Stone, or Bone. Or 
elſe make a hollow Cube or Cubick coffen, of Copper, 
Silver, Tinne, or Wood, &c. Theſe you may ſo pro- 
portion inrefpec of your Pyramis or Cone,that the Py- 
ramis or Cone, will be able ro contein the weight of 
them , in water 3 Or 4 times at the leaſt : what ſtuffe 
ſoever they be made of. Let not your ſolid angle at the 
vertex, be tog ſharp : but that the water may come 
with eaſe, to the very vertex, of your hollow Cone or 
Fyramis. Pur one of your {olid Cubes in a Ballance apt: 
take the weight thereof exactly in water. Poure that 
water, (withour.loſle) into the hollow Pyramis or Cone 
quietly. Mark it your lines, what nnmbers the water 
cutteh : Take the weight of the ſame Cube again: in 
the ſame kind of water, which you had before : put that 


- * alſo, into the Pyramis or Cone, where you did put 


thefirſt.Mark now again,in what number or place of the 
lines,the water cutteth them. Twoways you maycoclude 
your purpoſe : itisto wit, either by numbers or lines, 
By numbers : as, if you divide the fide of your Funda- 
mental Cubes into ſq many equall parts, as it is capable 
of, conveniently, with your eale, and preciſeneſle of the 
diviſion. For, as the number of your firſt and leſs line 
(in your hollow Pyramis or Cone) is to the ſecond or 
greater (both being counted from the vertex) ſo ſhall 
the number of the {ide of your Fundamentall Cube, be 


_ torhenumber belonging to the Radicall ſide of the 


Cube, double to your Fundamentall Cube : Which be- 
ing multiplyed Cubick wiſe, will ſoon ſhew it ſelf, whe- 
; 7 
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ther it be double or no, to the,Cubick number of your 
Fundamentall Cube. By lines, thus : As your lefſe and 
firſt line (in your hollow Pyramis or Cone) is to the 
ſecond or greater, ſo let the Radicall ſide of your Fun- 
damentall Cube, be to a fourth proportionall line, b 

the 12 propoſition of the ſixth book of Exclid. W hich 


fourth line, ſhall be the Root Cubick, or Radicall ſide 


ofthe Cube, double to your Fundamentall Cube:which 
is the thing we deſired. For this, may 1 (with joy) ſay, 
EYPHKA, EYPHKA, EYPHXKA* —_— the holy 
and glorious Trinity, having greater cauſe thereto , 
then * c Archimedes had (for finding the fraud uſed in 
the Kings Crown of Gold:) as all men may eaſily judg: 
by the diverſity of the fruit following ofthe one -and of 
the other. * Where 1 ſpeake before of a hollow Cu- 
bick Coffen : the likeuſe is of it, and without weight. 
Thus. Fill it with vvater preciſely ful, and pour that wa- 
ter into your Pyramis or Cone : and here note the lines 
cutting in your Pyramisor Cone. Again, fil your Cof- 
fen, like as you did before. Put that Water, alſo ts the 
firſt. Mark the ſecond cutting of your lines. Navy, as 
you proceeded before,ſo muſt you here proceed. * And 
if the Cube, which you ſhould donble,be never ſo great: 
you have, thus, the proportion (in ſmal) between your 
tvvo little Cubes :. And then, the {ide of that great 
Cube (to be doubled) being the third, vvil have the 
fourth, found, to it proportional : by the 1 2 of the ſ1xt 
of Euclid. 

Notre, that all this yyhile, I forget not my firſt Pro- 
poſition Statical. here rehearſed : that, the Superficies 
of the vvater, is Sphzricall. Wherein uſe your diſcreti- 
on to the firſt line, adding a ſmal hair breadth, more : 
& to the ſecond halfa hair breadth more, to his lengrh. 


 Foryou will eaſily perceive, that the difference can be 


no greater, in Pyramis or Cone, of you tobe hand- 
led. Which you ſhall thus trye. For finding the ſwelling of 


the water above levell. ** Square the Semidiamerter, _ 
5 I the 


* Viruuius|.b 9, 
Cap. I, 
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& the Center of the earth, to your firſt Waters Su- 
« verficies. Square then, half the Subrendent of thar 
* watry Superficies : (which Subtendent muft have 
* the equal parts of his meaſure, all one, with thoſe 
« of the Semidiameter of the earth , to your watry 
« Cuperficies : ) ſubſtra&t this Square from the firſt: 
«* Of the reſidue, take the Root Square. That Root, 
« Subſtra& from your firſt Semidiameter of the earth 
* to your watry Superficies : that whuch remainerh, is 
«* the height of the water, iu the middle, above the Le- 
« yell. Which you wil finde, to be a thing inſehſ{ible:and 
though it were greatly ſenſible, * yet, by help of my 
ſixt Theoreme upon the Jaft Propoſition of Exclids 
twelfth book, noted : you may reduce all to a true Le- 
vell. But farther diligence of you is to be uſed, apainſt 
accidentall cauſes of the waters ſwelling: as by having 
(ſomewhat) with a moiſt ſponge, before, made moiſt 
your hollow Pyramis or Cone, will prevent an acciden- 
tall cauſe of twelling, &c. Experience wil teach you 
abundantly : with great caſe, pleaſure, and commodi- 


Thus, may you double the Cube Mechanically, Tre- 
ble it, and ſo forth, in any proportion. Now wil I a- 
bridg your pain, coſt, and care herein. Without all pre- 
paringof your Fundamental Cubes :. you may (alike) 
work this Concluſion. For, that was rather a kind of 
Experimental demonſtration, than the ſhorteſt way ; 
and all upon one Mathematical Demonſtration depen- 
ding. Take water (as much as conveniently will cond 

our turn, as I vvarned before of the Fundamental 
Cubes bigneſle.) Weigh it preciſely. Pnt that vvater 
into your Pyramis or Cone. Of the ſame king of vva- 
ter, then take again, the ſame weight you had before : 
put that likevviſe into the Pyramis or Cone ; for in each + 
time your markiug of the lines hovy the vvater doth 
cut them, ſhal give you the proportion between the 


Radicallfides, of any two Cubes, whereof the one is 


dou- 
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donble ts the other, working as before I have taught 

u: * ſaving that for your Fundamental Cube his 
Radical ſide : here, you may take a right line, at plea- 
fure. 

Yet farther proceeding with our drop of Natu- 
raltruch : You maynowgtve Cubcs cn: to the other 
in any p20poztion gtuen,URationall o2 Jrrationall. On 
this manner. Make a hollow Parallelipipedon of Cop- 

ror Tinne : with one Baſe wanting, or open, as in 
our Cubick coffen. From the bottome of that Paralle- 
lipipedon, raiſe up, many perpendiculars, in every of his 
four ſides. Now if any proportion be aſſigned you, in 
right lines : ** Cut one of your perpendiculars (or a 
* line equal to it, or lefle thanit) likewiſe : by the 10 of 
"the ſixtof Exclid, And thoſe two parts, ſet in two 
* fundry lines of thoſe perpendiculars (or you may ſet 
©* them both, in one line) making their beginnyngs to 
©e, at the baſe : and ſo their lengths to extend up- 
* ward. Now, fet your hollow .Parallelipipedon, up- 
* right, perpendicularly, ſteady. Pour in water, hand- 
© ſomely, ta the height of your ſhorterline. Pour thar 
* water, into the hojlow Pyramis or Cone. Marke the 
© place of the riſing. Settle your hollow Parallelipipe- 
* don again. Pour water into it : unto the height of 
* the ſecond line, exactly. Pour that water * duly into 
* the hollow Pyramis or Cone: Marke novy again, 


* vvhere thevvater cutteth the ſame line, vvhich you 


* marked before. For, there, as the firſt marked line, is 
* tothe ſecond : So ſhall the tvvo Radical ſides be, 
* one to the other, of any tvvo Cubes : which in their 
* ſolidity, ſhall have the ſame proportion vvhich vvas 
** at the firſt aſſipned : vvere ic Rational or Irrational. 
Thus, in fundry ways you may*furniſh your ſelf 
with ſuch ce and profitable matter : vvhich long 
hath been vviſhed for. And though it be Natural!y 


done, and Mechanically: yet hath it a good Demon- 
ſtration Mathematicall. Which is this : Alvvays, you 
| H 2 


have 


Note * FY 


To y've Cubes 
one to the othe! 
mn any Proporty 
on Kattonall or 


[rrationall. 


* Emptying the 


hrit, 


The Demonit 2t1- 
11 of this do. (- 
bling of the 
Cobe, and of inc 
reſt, 


. Lo 
John Dee , b#s 
have two like Pyramids : or two like Cones,in the pro- 
portions aſſigned : and like Pyramids or Cones, ar? in 
proportion, one to the other, in the proporuon of the'r 
Homologall ſides (or lines) tripled. Wheretore,t to tle 


- firſt, and ſecond lines, found in your hollow Pyranis or 


7. D. 
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Cone, you joyn a third and a fourth in continual! pro- 
portion : that fourth line- ſhall be to che firſt, as the 
oreater Pyramis or Cone is to the leſle : by the ; 2 of 
the eleventh of Exclid. If Pyramis to Pyramis, or Cone 
to Cone, be double, then ſhall * Line to Line, be allo 
duuble, &c. Byt as our firſt line, is co the ſecond, fo 1s 
the Radica!l ſide of our Fundamentall Cube, ro the Ra- 
dicall fide of the Cube to be made, or to be doubled : 
and therefore, to thoſe twain alſo, a third anda fourth 
line , in continuall proportion, joyned: will give the 
fourth line in that proportion to the firſt, as our fourth 
Pyramidall, or Conick line was to his firſt : but that 
was double or treble, &c. as the Pyramids or Cones 
were, one to another (as we have proved) therefore, 
this fourth, ſhall be alſo double or treble to the firſt, as 
the Pyramids or Cones were one to another : Bur our 
made Cube, is deſcribed of the ſecond in proportion of 
the four proportionall lines : therefore * as the fourth 
line is 60 the firſt, ſo is that Cube to the firſt Cube : and 
we have proved the fourth line, to be to thefirſt, as the 
Pyramis or Cone is to the Pyramis or Cone : Where- 
fore the Cube is to the Cube, as Pyramis is to Pyramis, 
or Cone is to Cone. But we * ſuppoſe Pyramis ro Py- 
ramis, or Cone to Cone, to be double or treble, &c. 
Therefore Cube is to Cube, double or treble, &c. 
Which was to be demonſtrated. And of the Paralleli- 
pipedon, it is evident, that the water ſolid Parallelipi- 
pedons, are oneto the other, as their heighths are, fee- 
ing they have one baſe. Wherefore the Pyramids or 
Cones made of thoſe water Parallelipipedons, are one 
tothe other, as the lines are (one to the other) between 
which, our proportion was aſſigned. But the Cubes 


made 


- 


1 


Mathematical Preface. 


made of lines, after-the proportion of the Pyramidal or 
Conick Homologalt lines are one to the other, as the Py- 
ramids or Cones are, one to the other (as we before did 
prove) therefore, the Cubes made, ſhal be one to the 
other, as the lines aſligned, are one the other : which 
was to be demonſtrated. Note. * This my demonſtra- 
tion is more general, than onely in Square Pyramis ar 
Cone : Conſider well. Thus, have I, both Mathe- 
matically and Mechanically, been very long in words, 
yet (Itruſt) nothing tedious to them, who, to theſe 
things, are well affected. And yerily I am forced (avoi- 
ding prolixity) to omit ſundry ſuch things, eaſie to be 
practiſed : which to the Mathematician, would be a 
great Treaſure: and to the Mechanician no ſmall gain. 
* Now may you, Wetwezn twolines given, finde two 
middle p2opo2tionals in continuill p2opozfion : by the 
hollow Parallelipipedon, and the hollow Py2amts 02 
Cone. Now any ,Parallelipipedon rectangle being gi- 
ven: three right lines may be found proportionall in a- 
ny proportion aſſigned, of vvhich ſhall be produced a 
Parallelipipedon, equal to the Paralklipipedon given. 
Hereof, 1 noted ſomwhat, upon the 36 propoſition, of 
the 11 book of Exclid. Now, all thoſe things, which 
Vitrwvius inhis ArchiteRure, ſpecified, able to be done, 
 bydoubling of the Cube. Or, by finding of two middle 
proportionall lines, between two lines given, may eaſtly 
be performed. Now, that Probleme, which I noted un- 
to you, in theend of my Addition, upon the 34 of the 
11 book of Exclid, is proved poſlible. Now may any 
regular body be transformed into another, &c. Now, a- 
ny regular body : any <phzr, yea any mixt Solid : and 
(that more is) Irregular Solids, may be made (in any 
proportion: aſligned) like unto the body firit given. 
Thus, of a Mannxeken, (as the Dutch Painters term it) 
inthe ſame Symwmerry, may a Giant be made : and that, 
with any geſture, by the Manneken uſed : and contra- 


iwiſe. Now, may you, of any Mould or Model -_ a 
P: 
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Ship, make one, of the ſame Mould (in any aſligned 


proportion) bigger or leſſer . Now, may you, of any 
* Gunne, or little Peece of Ordnance, make another, 
with the ſame Symmerrie (in all points) as great, and as 
little, as you will. Mark that, and think on it. Infinitely, | 
may you applythtis, lo long :eught fo2, and now fo ea- 
ſily concluded : and vithall, ſo wtihhingly and frankly 
communicated to fuch,as faithfully deal with vertnons 
ſtudies. Thus can the Mathemaricall mind, deal Spe- 
culatively in his own Art : and by good means, mount 
above the clouds and ſtars: And thirdly, he can, by 
order, Deſcend, to frame Naturall things, to wonder- 
full uſes : and when he liſt, retire home into his own 


_ Center: and there, prepare more means, to Aſcend or 


Deſcend by : and all, to the glory of God, and our ho- 
neſt deleation in earth. 

Although, the Printer, hath looked for this Preface, 
a day or two, yet could 1 not _—— fromthe 
paper, before I had given you cotnfortable warning and 
brief inſtructions, of fome of the Commodities by $Sre- 
tick, ableto be reaped. Inthereſt, I will therefore, be 
as brief, as it is poſſible : and withall, deſcribing them 


' ſomewhat accordingly. And that, you ſkall perceive, 


by this, which in order commeth next. For where- 
as , it is ſo ample and' wonderfull , that an whole 
yeare long , one might finde fruitfull matter there- 
in, to ſpeak of: and alſo in praQtiſe, is a Treaſure end- 

lefſe + yet will I glanſe over it, with words very few. 
This do I ca ANTHROPOGRAPHIE. 
Which 1s an Art reſtored,and of my preferment to your 
ſervice. 1 pray you think of it, as of one of the chief 
points of Humane knowledg. Although it be but now 
firſt confirmed, with this new name: yet the matter, 
hath from the beginning, been in conſideration. of all 
perfect Philoſophers. anth2opograxhteis the deſcrip- 
£15n of the Number, Mtetght, Figmre,'Situation and 
colcar of every diverſe thing, conteined in; the perfect 
| bo- 


 Mathematicall:Preface. 


body of BAN With -cerfain kitowledg of the Sym-' 


metrie, figure, weight, Characterization, and. due [0- 
callmofion of any parcell of the ſatd body, aſsigned : 
aud ofnambers;to the ſatd parcel appertaining. This is 
- the one part of the Definition,meet for this place: Suth- 
cient to notifie, the perticularity, and excellency of the 
Art: and why itis, here, aſcribed to the Mathemarti- 
cals. If the deſcription of the heavenly part of the world 
had a peculiar Art, called e4ronomy. If the deſcripti- 
on of the earthly Globe, hatch his peculiar arr, called 
Geographie. If the Matching of both hath his peculiar 
Art, called Coſwmographie. Which is the deſcription of 
the whole and. nniverſall frame of the world : Why 
ſhould not the defcription of him,who is the leſſe world 
© and from the beginning called Acroco/mas, (that is, 
The leſſe Z1921d. ) And for whoſe ſake and ſervice, all 
bodily creatures elſe,” were created : Who allo partici- 
pateth with Spirits and Angels, and is made to the 1- 
mageand frmilicude of Goa, have his peculiar Art? and 
be called the err of Arts : rather than either to want a 
name, or to have too baſe and improper a name ? You 
muſt of ſundry profeſſions, borrow or challenge home, 
peculiar parts hereof: and farther proceed : as God, 
Nature, Reaſop and Experience ſhall inform you. The 
Anatomiſts wil reſtore to you, ſome part : The Phyti- 
ognomiſts, ſome: The Chyromantiſts ſome. The Me- 
tapoſcopiſts ſome. The excellent Albert Darer, a good 
part: the Art of Perſpective, wil ſomevvhar, for the 
eye help forvvard : Pythagoras, Hypocrates, Plato, Gale- 
ns, Meletins, and many other (in certain things) vvil 
be Contributaries. And farther, the Heaven, the Earth, 
and all other Creatures, vvil each ſhevy, and offer their 
Harmonious ſervice, to fil up, that, vvhich vvanteth 
hereof : and vvith your ovvn Experience, concluding : 
you may Methodically regiſter the vvhole, for the po- 
ſterity : Whereby, good proof vvil be had, of our Har- 


monious. and Microcoſmical conſtitution. The _ 
war 
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ward Image and view hereof, to the Art of Zographie, 
and Painting, to Sculpture , and Architecture , (for 
Church, Houſe, Fort, or Ship) is moſt neceſſary and 
profitable: for that, itis the chief baſe and foundation 
of them. Look in * Virrwvine, Whether I. deal ſincere-, 
ly, for your behoof, or no. Look in Albertus Durerus 
de Symmetria humani Corports. Look in the 27 and 28 
Chapters, of the 2 Book De occulta Philefophia. Conſider 
the Arke of Nee. And by that, wade farther. Remem- 
ber the Delphical Oracle, NOSCE TE IPSUM 
(know thy ſelf) ſo long ago pronounced : of ſo many 
a Philoſopher repeated : and of the //eft attempted : 
And then you wil perceive how long ago,you have been 
called to the School, where this Art might be learned. 
Well. Iam nothing afraid, of the diſdainof fome ſuch, 


- asthink Sciences and Arts, to be but ſeven, Perhaps, 
'thoſe ſuch, may, with ignorance, and ſhame enough, 


come ſhort of them ſeven alſo: and yet nevertheleſle, 
they can not preſcribe a certain number of Arts: and in 
each certain unpaſlible bounds to God, Nature, and 
mans Induſtry. New Arts, daily riſe up : and there was 
no ſuch order taken, that, all Arts, ſhould in one age or 
in one land, or of one man, be made known to the 
world. Let us embrace the gifts of God, and ways to 
wiſdome, in this time of grace, from above, continual- 
ly beſtowed on them, who thankfully will receive them: 
Et bonts omnia Co-operabuntur in bonum. 
TROCHILIKE,is that Art $athematicall, 
which demonſtrateth the p2operties of all Circular 
motions, Diunple # Compound. And becauſe the fruit 


hereof vulgarly received, isin Wheels, it hath the name 


of T rochilike: as a man would fay wheel Art. By this 
art, a Wheel may be given, which ſhal move once a- 
bour, in any time aſſigned. Two Wheels may be piven, 
whole turnings about in one and the ſame time = C- 
qual times) ſhal have one tothe other, any proportion 
appointed. By Wheels, may a ſtreight line be _ 
be 
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bed : Likewiſe, a Spiral line in plain, Conicall Section 
lines, and other Irregular lines, at pleaſure, may be 
drawn. Theſe and ſuch like are principal Concluſions 
inthis Art : and help forward many pleaſant and profi- 
table Mechanical works : As Mils, to ſaw great and ve- 
ry long Deal boards, no man being by. Such have I ſeen 
in Germany, and in the City of Pragze, in the kingdome 
of Bobemia : Coyning Mils, Hand Mils for Corn grind- 
ing: And all, manner of Mils and Wheel work : By 
Wind, Smoak, Water, Weight, Spring, Man or Beaſt 
moved. Take in your hand Agricola de re 2Aerallica:and 
then ſhal you (in all Mines) perceive how great need is, 
of Wheel work. By Wheels, ſtrange works and incre- 
(ible are done : as wil, in other Arts hereafter appear. 
A wonderful example of farther poſlibility, and preſent 
Commodity was ſeen in my time, in a certain Inſtru- 
ment : which by the Inventer and Artificer (before) 
was ſold for twenty Talents of Gold : and then had (by 
misfortune) received ſome injury and hurt. And one 
{anellus of Cremona did mend the ſame, and preſented 


it unto the Emperour Charls the Fift. Hieronymns Car- 


dauus, can be my witneſle, that therein, was one Wheel, 
which moved,& that in ſuch rate,that,in 70oo years 0n- 
ly,his own period ſhouldbe finiſhed. A thing almoſt in- 
credible : But how farre, I keep me within my bounds : 
very many men (yet alive) can tel. 
HELICOSOPHIE, is neer Siſter to Trochi- 
lke, and is An art Bathematicall, which dvemon9ra- 
feth the deſigning of all Spirall lines in Plain, on 
Cylinder »CTone, Sphear,Conoid, and Sphe:arotd,and 
ther p2operfies appertaining. The uſe hereof in 4r- 
chitefture, and diverſe Inſtruments and Engines, is moſt 
neceſſary. For, in many things, the Scrue workech the 
teat, which elſe, could not be performed. By help here- 
of, it is * recorded, that, where all the power of the 
City of Syracuſa; was not able to move a certain Ship 
(being on ground) mighry Archimedes, ſetting to his 
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Scruiſh Engine, cauſed Hiers the King, by him ſelf, at 
caſe, toremove her, as he would. Whereat, the King 
F-41917, =wondring : Aut m4ury; 738 nulras, ep] wayricy Apr tt 
Aby our! a1] goriou. From this day, forward, (ſaid the King) 
Credit ought to be grven to Archimedes, whatſorver he 
aith. 
: PNEUMATITH MIE-, demonfrateth by 
cloſe hollow Geometricall Figures (regular and ir 
regular ) the ſtrange p:operties (it misfton 02 ſfay) of 
the water; 4y2, Bmoak, and Fire, in their confinm- 
ty, and as they are joyned fofhe Elements next them, 
This Art, to the Natural Philoſopher, is very profitable, 
to prove that Vacuwm, or Emprineſſe,is not in the world. 
And thar, all Nature, abhorreth.it ſo much, rhar, con- 
trary to ordinary law, the Elements wil move, or ſtand. 
As, Water to aſcend rather : than between him and Air, 
Space or place ſhould be left,more than (naturally) that 
quantity of Air requireth, or can fill. Again, water to 
hang, and not deſcend : rather than by deſcending , to 
leave emptineſſe at his back. The like is of Fire and Air, 
they will defcend: when, either their Continuity ſhould 
be diſſolved, or their next Element forced from them. 
And as they wil not be extended to difcontinuity : So 
will they not, nor yet of mans force,can be preſt or pent 
in ſpace, not ſufficient and: anſwerable to their bodily 
: ſubſtance. Great force and violence will they uſe, ro en- 
ry wy veg joy their natural right and liberty. Hereupon, two or 
"10ut danger, three men together, by keeping Air under a great Caul- 
COL1:3:s Cee dron,and _— the ſame down, orderly, may with- 
/ our harm deſcend to the Sea bottome: and continue 
there a time, &c. Where, Note, how the thicker Ele- 
ment (as the Water) giveth place to the thinner (as is 
the Air: )& receiveth violence of the thinner, in manner 
&c.Pumps & all manner of Bellows, have their ground 
of this art: and many other ſtrange deviſes : as Hy- 
araulica, Organes going by water, &c. Ofthis Feat, cal- 
led commonly Pnexmatica) goodly works are extant, 
both 
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in Greek and Latine. With old and learned Schoolmen, 
g its called Sciemrsa de pleno Of vacuo. 

y -MENADRIE, ts an Art ;Pathematieal!, which 
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zemonTrateth, how, above Natures vertue, and pow- 
er ſimple: vertve and fo2ce may be multiplycd : 444d 
ſo, to dired, to lift, to pul to, and to put 02 cal (ro, any 
p multiplied oz imple, determined vertue, Weight 02 
4 Fozce, naturally, not, ſp, directible 0 moveable. Very 
f mach is this Art furdred, by other Arts, as in ſome 
; 
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points by Perſpettive, in ſome, by Statick,, in ſome by 
Trechlixg, and in other by Helicoſophie, and Pnenmatith- 
mice By this Art, all Cranes, Gibbets, and Engines to 
þ lift »3 or to farce any thing any manner of way,are or- 
dered, andthe certain cauſe of their force is known. 
As,the force,which one man hath with the Dutch wag- 
| gen Rack : therewith, to ſet up again,a mighty waggen 
laden, being overthrown. The force,of the Croſlebow 
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Rack, is certainly here demonſtrated. The reaſon, why 
one manidoth with a leaver, lift that, which ſix men, 
with their hands onely, could not ſo -calily do. By this 
| Art, in owr common Cranes in London, where power is 

to crane up the weight of 2000 pound : by rwo Wheels 
more ( by: good order added ) Artconchideth , that 
there may þe.craned vp with his devices and eMgines 
200000 pound weight, &c. $0 wel knew Archimracs 
this Art ; that he alone (twice or thrice) ſpoyled and 
diſcomfited; the whole Army and Hoſt of the Romans, {7 rn | 
deliegzng Syecaſa, Aarcus Marcellns the Conſul, be- 5,nc1nrin 
ing their General Captain Such huge ſtones, ſo many *7/*- 
with tuch force, aud ſo far, did he with his engines hail 7: 
among them out of the City. And by Sea hkewile ; £47 rn) 
though there Ships might come to the wals of Syrars- 
Ja, yet he utterly confounded the Romane Navy : what 
with tis mighty tones hurling :»what with Pikes * of 
18 foot long , made like ſhafts : which he forced al- 
moſt a quarter of a mile, what, with his catching hold 
of their ſhips, and hoyſing them up above the water,and 
ſuddenly letting them fal into the Sea again : what 
K 2 with 
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with his * Burning Glaſſes : by which he fired their 0- 
ther ſhips a far off : whar, with his other policies, de- 
vices, and engines, he ſo manfully acquit himſelf: thar 
all the force, courage, and policy of the Romanes (for 
a oreat ſeaſon) could nothing prevail, for the winnin 

ot Syracuſa : whereupon, the Romans named Arch; 
medes, Briareus , and Centimanus. Zomaras maketh men- 
tion of one Proclzs, who ſo wel had perceived Archime- 
des Art of Menaarie, and had ſo well invented of his 
own, that with his Burning Glaſſes, being placed upon 
the wals of By/ance,he mulriplyed fo the heat of the Sun 
and directed the beams of the ſame againſt his enemies 
Navy with ſuch force, and ſo ſuddenly (like lightening) 
that he burned & deſtroyed both man & ſhip. And Dion 
ſpecifieth of Priſcus aGeometrician 1nBy/axce who inven- 
ted & uſed ſundry Engines,of force multiphed: w*Þ was 
cauſe, that the Fapperoxr Severus pardoned him, his life 
after he had wonne Byſance. Becauſe he honoured the 
Art, wit, and rare induſtry of Pr;/cus. But nothing in- 
feriour to the invention of theſe Engines 6f Force, was 
the invention of Gunnes. Which, from an Engliſh man 
had the occaſion and order of firſt inventing : though 
an another land,and by other men, it was firlt executed. 
And they that ſhould ſee the record, where the occaſi- 
"© on 2 order general of Gunning, is firſt diſcourſed 
* of, wonld think: that ſmal things ſlight and common : 
* comming to wiſe mens conſideration, and induſtrious 


* mens handling, may grow to be of force incredible. 


HYPOGEIODIE, tsan Art Pathematical, 
demonſtrating, how under the Sphericall Superfici- 
esof the ear:h, at any depth, to any perpendicular 
line a'stgned ( whoſe dilkance from the perpendicular 
ofthe entrance : andthe 43imuth likewiſe, in reſpect 
of the ſatd entrance its known) certain way map be 
p2e:cribed and gone : Aid how any way above the 
ſuperficies of the earth deſigned, may under earth, at 
any depth limited, be kept ; going always perpendi- 

; cularly, 
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cularly, under the way, on earth deſigned: and con- 
trariwiſe, any way, (tratght oz croked,) unter the 
earth, being given : upon the outface, c2 ſaperficies 
of the earth, to Line out the ſame : ſc, as, from the 
Center of the earth, Perpendiculars d2awn to the 
ſphericall ſuperfictes oi the earth, ſhall pzect'cly fall 
in the correſpontent points of tho'e two wayes, This, 
with all other cales andcircumſtances herein, and ap- 
purtenances, this artdemonftrateth. This art is very 
' ample in variety of Concluſions, and very profitable 
ſundry ways to the Common-wealth. The occaſion of 
my inventing this art, was at the requeſt of two Gen- 
_ tlemen,who had a certain work (of gain) under ground 
and their grounds did joyn over the work : and by rea- 
ſon of the crookednefle, divers depths, and heights of 
the _w under ground, they were in doubr, and at con- 
troverlie, under whoſe ground, as then, the vvork vvas. 
The name onely (before this) vvas of me publiſhed, De 
Itinere Subterranto. The reſt be at Gods vvil. For Pio- 
ners, Miners, Diggers for Metals, Stone, Cole, and for 
ſecret paſſages under ground, betyveen place and place 
(as this land hath diverſe) and for other purpoſes, any 
man may eaſily perceive,both the great fruit of this arr, 
and alſo in this art, the great aid of Geometry. 

HYDRAG OGIE, demonftrateth the poſstble 
leading of Ulater by naatares law, and by arttfictall 
help, from any head (being a ſpring ſtanding o2 run= 
ning Water) to any other place aſſigned. Long hath 
thisart been in uſe : and much thereof vvritten : and ve- 
ry maryellous vvorks therein performed : as may yet 
appear in /taly, by the Ruines remaining, of the eAque- 
dts. In other places of Rivers, leading through the 
Main land Navigable many a Mile : and in other pla- 
ces, of the maryellous forcings of vvater to afcend : 
©  Whichall declare the greatskil to be required of him, 
vvho ſhould in this art be perfe&, for all occaſions of 
' Vraters poſlible leading. To ſpeak of the alorngmee 
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the Tal,for every hundred foot : or of the Ventils (if 
the waters labour be far and great) I need not : ſeeing, 
at hand(about us) many expert men can ſufficiently teſti- 
fie, in effe, the order : though the Demonſtration of 
the Neceſſity thereof, they know not : Nor yet, if they 
(hould, be led, up and down, and about Mountains, 
from the head of the Spring : and then a place being 
aſligned: and of them, to be demanded, how low or 
high, that laſt place is, in reſpe&t of the head, from 
which (ſo crookedly) and up and down) they be come : 
Perhaps, they would not, or could not) very readily or 
neerly aſloil that Queſtion. Geometry therefore, 1s ne- 
ceſſary to Hyadragegre. Of the ſundry ways to force wa- 
ter to aſcend, either by 7 ympane, Kettell mils, Scrue, 
Cteſibike, or ſuch like, in Vitrwvine, Agricola, (and 0- 
ther,) tully, the manner may appear. And ſo, thereby, 
alſo be moſt evident, how the arts of Pneumatithmee, 
Helicoſophie, Statike, T rochilike, and HMenadrie, come to 
the furniture of this in ſpeculation, and to the Commo- 
dity of the Common-wealth in practiſe. 
HOROMETRIE, 1s an art Gathematicall, 
which demonſtratethhow at all times appomted, the 
p2ecuſe uſuall denomination of time, may be known, 
fo2 any ptace aſſigned. Theſe words are ſmooth and 
and plain eafie Engliſh, but the reach of their meaning 
is farther then you would lighely imagine. Some part 
of this art, was called in old time Gnomonice: and of late, 
Herelogiographia : and in Engliſh, may be termed Dial- 
ling. Ancient is the uſe, and moreancient is the Inven- 
tion. The uſe, doth wel appear to have been (at the 
leaſt) above two thouſand and three hundred years ag0: 
in * King Achaz Dial, then, by the Sun, ſhewing the 
diſtinction of time. By Sun, Moon, and Stars, this Di- 
alling may be performed, and the preciſe time of day, 
or night known. Eut the demonſtrative delineation of 
thefe Dials, of all ſorts, requireth good $kil both of 
Aſiroomie and Geometry Elemental, Spherical, Phano- 
menal, 
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menal and Conical. Then to uſe the grounds of the art, 
for any regular Superficies, in any place offered : and 
(in any poſiible apt poſition thereof) thereon to de- 
cribe (all manner of ways) how, uſual hours, may be 
(by the Sz»; ſhadow) truly determined : wil be found 
no ſleight Painters work. So to paint and preſcribe the 
Suns Motion, to the breadth of a hair. In this Feat (in 
my youth) I invented a way, Vow i any Yo2tzontall, 
Durailo2 Equinoctiall ZDiall, #c. af all ho:irs (the 
San thining) the fign. and degree afcendent, may be 
known. Which is a thing very neceſlary, for the riſing 
of thoſe fixed ſtars : whoſe Operation in the air , is of 
great might evidently. 1 ſpeak no further, of the uſe 
hereof. But foraſinuch as, Mans affairs, require know- 
ledg of Times and Moments, when neither Sun, Moon, 
or Star, can be ſeen : Therefore, by Induſtrie Mechani- 
call, was invented firſt, how by Water, running order- 
ly, the Time and Hours might be known + whereof, the 
famous Creſibins, was Inventor : a man of Vitravins, to 
the skie (juſtly) exrolled. Then, after that,by ſand run- 
ning, were hours meaſured : Then, by Trechilike, with 
weight : and of late time, by Trechi/ike with Spring : 
without weight. All theſe by Sun, or Stars direction, 
(in certain time ) require overſight and reformatiou, 
according to the heavenly Xquinoctial Motion : be- 
ſides the inxquality oftheir own Operation. There re- 
maineth Avithorn parabolical meani"g herein) among 
the Philoſophers, a more excellent, more commodious, 
and more marvellous way, than all theſe : of having 
the motion of the Primovant (or firſt XquinoCtial mo- 
tion) by Nature and Art, imitated : which you ſhal (by 
further ſearch in weightier ſtudies) hereafter, under- 
ſtand more of. And ſoit is time to finiſh this Anno- 
ration, of Times diſtinRion, uſed in our common, and 
private affairs: The commodity whereof no man vyould 
vant, thatcan tel, hovv to beſtovv his time. 


Z OGRAPHIE, t an art Pathematicall, 
which 
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which teacheth x demonſtrateth, how, interſection of 
all viſuallÞy:amids,mande by any platn aſſigned, (the 
Center, diſtance, andlights, being determined) may 
be, by Unes, and due p2oper colours rep2elented. A 
notable art, is this, and would require a whole Volume, 
co declare the property thereof: and the Commodities 
enſuing. Great skil of Geometrie, Arithmetick,, Perjþe- 
Give,and Anthrepographie, with many other perticular 
Arts, hath the Zographer, need of, for his perfection. 
For, the moſt excellent Painter, (who is but the proper 
Mechanician, and Imitator ſenſible, of the Zographer) 
hath atreined, to ſuch perfeRion, that ſenſe of man and 
beaſt, have judged things painted, to be things natural 
& not artificial: alive & not dead. This Mechanical Zo- 
grapher (commonly called the Painter) is marvellous 
in hissKkil : and feemeth to havea certaindivine power : 
as of friends abſent, to make a friendly,preſent comfort, 
yea, and of friends dead, to pive a continual, ſilent pre- 
ſence : not onely with us, but with our poſterity, for 
many ages. and ſo proceeding, conſider, how in Win- 
ter, he can ſhew you, the lively view of Sommers joy, 
and riches : and in Sommer, exhibite-the countenance 
of Winters doleful ſtate and nakedneſle.Cities, Towns, 
Forts, Woods, Armies,yea whol Kingdoms(be they ne- 
ver ſo far or great)can he with eaſe,bring w:? him, home 
(to any mans judgment) as patterns lively of the things 
rehearled. In one little houſe, can he, encloſe (with 
great pleaſure of the beholders) the portraiture lively, 
of all viſible creatures, either on earth or in the earth, 
living: or in the waters lying, creeping,ſliding or ſwim- 
ming: or of any foul or fly, in the air flying. Nay, in 
reſpect of theStars,the Skie,the Clouds: yea, in the ſhew 
of the very light it ſelf, that divine creature,can he match 
our eyes Judgment, moſt neerly. What a thing 1s this ? 
things not yet being, he can repreſent ſo, as, at their 
being : the picture ſhal ſeeme (in manner) to have 
created them. To what Aryficer, is not Piture,a great 
. plea- 
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teaſure and commodity ? Which of them all, wil re- 
ſe the dire&tion and aid of Picture 2 The ArchiteR, 
the Goldſmith, and the Arras Weaver : of Picure, 
make great account. Our lively Herbals, our portrai- 
cures of birds, beaſts, and fiſhes : and our curious Ana- 
romies, Which way, are they moſt perfe&tly made , or 
with moſt pleaſure, of us beholden ? 1s it not by Picture 
onely ?. and if Picture, by the induſtry uf the Painter, 
be thus commodious and- marvellous : what ſhal be 
thought of Zographie, the Schoolmaſter of PiRure, and 
chief Governour 2? Though 1 mention not Sca/prare,in 
my Table of arts Mathematicall : yet may all men per- 
ceive, How, that Pi&wre and Sculpture, are ſiſters Ger- 
mane : and barh, right profitable, in a Common wealth 
and of Sculpture, afwel as of Picture, excellent artificers 
have written great books in commendation. Witneſle 1 
take,of Georg V, a{ars, Pittore Aretino:of Pompomus Gau- 
rw : and others. To theſe two arts, (with mas a 
certaja odde art, called eA{thalmaſat, much beholding : 
more, than the common Scx/pror , Entayler , Carver, 
Cutter, Graver, Founder, or Painter, ( c.)) know their 
artto be commodious. 
ARCHITECTURE, to many may ſeem not 
worthy, or not meet, to be reckoned among the Arts 
Mathematicall. To whom, 1 think good, to give ſome 


An ObjeRt'on, 


account of my ſo doing. Not worthy, (wil they fay,) - 


becauſe it is but for building of a Houle, Palace, Church 
Fort, or ſuch like grofle works : and you alſo, defined 
the Arts Mathematicall, to be ſuch as dealed with no- 
Material or corruptible thing : and alſo did demon- 
ſratively proceed in their Faculty, by Number or Mag- 


nitude. Firſt, you ſee, that I count here, eArchireftwre, Team 


among thoſe e-Arts Mathematical, which are derived 
from the principals : and you know, that ſuch may deal 
with naturall things, and ſenſible matter. Of which 
ſome draw neerer, to the ſimple and abſolute Mathe- 


maticall Speculation, then other do. And though the . 
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* Archirci procureth,informeth,and directeth the A/c. 
< chaxician, co handwork, and the building "actual, of 
* houſe, Caftle, or Palace, and 1s chief Judge of the 
** ſame : yet, with himfelf (as chief after and Archi;- 
« 744} \remaineth theDemonitrative reafon and cauſe of 
*rhe Mechanicians work, in Line, Plain, and Solid : by 
*« (;eemetricall, Arithmeticall, Opticall, Auficall, Aft rons- 
** micall ,Coſmographicall (and to be brief”) byall the for- 
*© mer derived Arts Mathematical and otherNacural arts 
« 2ble to be confirmed and fſtabliſhed. If this be 1d,then, 
may you think, that Archizettare hath good and due 
allowance, in this honeſt company of Arts Mathma 
ticall Derivative I wil herein crave Judgment of exo 
moſt perfe& Architefs, thevone being YVieraviuu the 
Roman : who did write ten books thereof, to the Em- 
perour Auguſt, (in whole dates our Heavenly Arch- 
maſter was born : ) and the other Leo Baptiſt« Alberrus, 
a Florentine, who atfo publiſhed ten books thereof. A4-- 
ebircftura (faith Vieruvins ) oft Scieutia pluribus defeipti- 
"1s, & variss eruditionibus ernata : cujns fuditio prokantu 
mia, fue ab ceteris Artificibee perficruntar opera. That 
iS; ArchiteRure is a ſcience garniſhed with many do- 
rines and divers inſtructions : by whoſe Judgmeny, all 
works, by other Workmen finiſhed, are judged. lc 'fol- 
loweth. Ea naſciewr ex Fabrica, & Ratiocinatione, Cc. 
Ratiocinatio autem eſt, que, ves fabricatas, ſolertia ac vati-. 
one proportionts, demonſt rare atque explicare poteſt. Archi- 
tecure groweth of Framing, and Reaſoning, &c. Reaſo- 
ning is that, which of things framed with forecaſt, and 
proportion : can make demonftration , and manifeſt 
declaration. again. Cum, m omubus enim rebum, th 
maxime tian in Architettura, hec duo inſwunt : qmod ſogmi- 
ficatar, &-quod ſignificat. Significarmy propeſita res, de qua 
dicitur : hanc autem ſignificat DemonſFratra, rationibus do- 
ttrmarum explicata.Foraſmuch, as inal things: therfore 
chiefly in Architectare, theſe rwo things are : the rhing 
1gnifted : and that which fignifieth. The thing pro- 

pounded, 
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adunded, whereof we ſpeak, is the thing ſignified But 
Demonſtration, | with the reaſons of divers 
docrines, doth fignifie the ſame thing. After that, Ur 
literat us #t, peret ies Graphinos, erwditus Geom:trie, 0 Opti- 
(15 non47u4ar1d * inſrenitaes Arithmetica': hiftorizs com- 
plures noverit, Phil;ſophos diligenter audiverit : Muſicam 
ferverit : Medicine non ſit 1gnarms, reſponſa f uriſperitorun 
mverit : eAſtrologiam, Colique rationes coguit.u habeat- 
An Architect (kathy he) ought £o underſtand Langua- 
ges, to be skilful of Painting, wel inftructed in Geome- 
try, not ignorant of PerſpeRtive, furniſhed with Arith- 
merick, have knowledg of many hiſtories, and diligent- 
ly have heard Philoſophers; have skl of Muſick, not 
ignorant of Phyſick, know che an{wers.of Lawyers, anc 
have Aſtronomie, and the courles Careſtial, in good 
inowledg.' tle- giveth regſon, orderly, wherefore, al! 
theſe arrs, dotrines, and inſtruftions, are requiſite 1n 
an.execlient Archizect. And {for brevity) omitting the 
-Latin texr;;vhus hehath. Secondly, it 1s behoofui for 
an Archnteftto have 'the knowledg of Painting : that 
he may themore eaſily fathiog out, in-patterns pamted, 
theform of wharwork hetliketh : and Geometry givetl: 
to Archite&ure many helps : and firftreacheth the uſc 
ofthe: Rule, and che ;: whereby (chiefly and 
cally) the deſcriptions of Buildings, 'are diſpatched un: 
Cround-plats : and che direftions of Squares, Levels, 
and Lines. Likewiſe, by Perſpective, the Lights of the 
Heaven, are'wel'led , in the buildings: from certain 
quarters af the world. By Arithmetick, the .charges of 
Buildings are ſummed together : the meaſures ave ex- 
-prefled; and thehard-queſtions of 'Symmertries; are by 
Geometrical means:;and methods diſcourſed on, &c 
Belides chis, of the Nature of things (which in Greek is 
called guo:exeyis) Philoſophy doth make declaration. 
Which ic is neceſſarySor an Archite, with' diligence 
to have learned: becauſe it. bach many and divers -natu- 
tal queſtions; as4pecially/ia Aquedudts. For in their 
L 2 
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courſes, leadings abour, in the level ground, and in the 
mountings, the natural ſpirits and breaths are ingendred 
divers wayes: The hindrances, which they cauſe, no 
man can help, but he, which out of Philoſophy, hath 
learned the original cauſesof chings. Likewiſe, whoſo- 
ever ſhal read Cteſibires or Archimedes books, (and of 9- 
chers, who have written ſuch Rules) cannot think, as 
they do : unleſſe he ſhal have received of Philoſophers, 
1uſtructionsin theſe things : and Muſick he muſt needs 
know : that he may haveunderftanding, both of Regu- 
lar and Mathematical Muſick : that he may temper wel 
his Balifts, Catapults, and Scorpions, &c. Moreover, 
the Braſen Veſſels, which in Theatres, are placed by 
Mathematical order, in ambries, under the ſteps : .and 
the diverſities of the ſounds (which the: Grecians- cal 
5x6) are ordered according to Mufical Symphonies 
and Harmonies : being diſtributed in the Circuits, by 
Diateſſaron, Diapente, and Diapaſen. That the conve- 


' nient voyce, of the players ſound, when it came to theſe 


preparations , made in.order-, there being increaſed : 
with that increaſing, mightcome more clear and plea- 
ſant, to the ears of the lookers on, &c. And of Aſtro- 
nomie, is known the Eaſt, Weſt, South, and North: The 
faſhion of the Heaven, the &quinox, the Solſticie, and 
the courſe of the ſtars. Which things , unleaſt one 


know : he cannot perceive; any thingat all, the reaſon 
of Horologies. Seeing therefore, this ample ſcience, is 


garniſhed, beautified, and ſtored, with ſo-many and ſun- 


dry skils and knowledges : 1 think, that none can juſt- 
ly account themſelves Architets of the -fodain; Bur 
theyonely, who from their chijds years aſcending” by 
thele degrees of knowledges, being foſtered upwith the - 
atteining of many Languages and Arts, have: wonne to 
_ wy — of ArchiteQture, &c. And towhom 
ature hath given fuch quick: CircumſpeRion, ſiarp- 
neſſe of Wit,and Memory, that they rhe rang - 4 
tolutely skilful in' Geometry, Aſtronomy, Muſick; and 
the 


, 
| 
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the reſt of the Arts Mathematical : Such ſfurmount and 


paſſe the calling, and fate of ArchiteRts : and are be- AMaicaticiay 


come Maghematicians, &c., And they are found ſeldom: 
asin times paſt, was: e Guitarchus, Samius, Philolans. 
and-Archytas T arentynes : Apollonizes Pergens, Eratoſt he- 
wes Cyrenens < e rchimeaes , and S COP.45 , dS YrACK ran. 
Who alſo left to their poſterity, many Engines and 
Gnomical works : by numbers, and natural means, in- 
vented and declared. 

- Thus much, and the, ſame worgs (in ſenſe) in one 
onely Chapter of this incomparable Architett Vitruvias, 
ſhal you finde. And if you ſhould, but take his book in 
your hand, and ſlightly look through it, you would fay 
ſtraightway : This 15 Geemerry, Arithmerick,,, Aſtronemy, 
Muſick, Anthrepographie , Hygragogie, Horometrie, Cc. 
and (to conclude) the ſtorehouſe of all workmanſhip. 
Now, let us liſten to our other Juds, our Florentine, 
Leo Baptiſta, and narrovvly conſider, hovy he doth de- 


termine of Architecture. Sed anteque ultra progrediar,c. 


Bur before I proceed any further (ſaith he) 1 think, that 
I ought to expreſle, yyhat man 1 vyould have to be al- 
lowedan Archite&. For, I vvil not bring in place a 
Carpenter; as though you mga compare him to the 
Chief Maſters of others.arts. For the hand of the Car- 
penter; is the ArchiteRs Inſtrumenc : But 1 vil appoint 
* the Archite& to, be that man, vvho hath the skil,(by a 
* certain and. marvellous means and vvay) both in 
* mind and Imagination to determine : and alſo in 
* work to, finiſh; yyhat. vvorks ſo, ever, by motion of 
* yveight and conpling and framing togerher of bo- 
"dies, may moſtaptly be commodious for the vvorthi- 
**eſt uſes of Man. And that he may be able to perform 
theſe things, he hath-need of atteining and knovvledge 


. of the beſt;and moſt, vvorrhy things, &c. The vvhole 


Feat of ArchiteQuye ig. building. .conſiſteth in Linea- 
ments and.in framing - _— the hole povver and skill 
of Lineaments,-tendeth to this : thatthe right and ab- 


ſolute 


itTWy;ur, 
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fywnte wiy may be had, of Coapting and Joyning Lines 

- andangles : by which, the face of the burlding, or 

fame inay be compretiended anifl concluded. And it 

1s the property of Lineamente, to” prefcribe Unto buil- 

dings, and every part of them, an apt place, aud certain 

number : a worthy manner and a ſeemly order : thar, 

ſo the whole form and figure of the building, may reſt 

| in the very Lineaments,,&c. And we' may prefcribe in 
Ne 94% Mind and imagination the whole forms, ” all marteriall 
artieauc,  Mraffe being ſecluded. Which port we ſhal attem, by 
noting and fore-pointms the angles, and lines, by a ſure 

and certain dire&tion and connexion. Seeing then, thele 
things are thus : Lineament ſhal be the certain and 
conftant preſcribing, conteivel jn'mind : made mm lmes 
and angles : and finiſhed with'a learned mind and wir. 
We thank you Maſter Bapriff, that you have fo aptly 
brought your art and phraſe, thereof, to'/have fome Ma- 
chematicall perfe&ion : by certain order, number, form, 
figure, and Symmerrigmental= all-natral and Jenfible 
ſtuffeſer apart. Now'then itiseyiderit/(GentlEReader) 
how aptly and worthily 1 have preferred” AvchineFFwre, 
tobe bred andfoftered up inthe Dominion of thepeer- 
leſſe Princeſſe, lathematirca, and to be a natural 'Sub- 
je of hers. And the name of Archirewre; is of the 
-principatity,which 'this' ſcience hath, 4bdve all other 
arts. And Plaroaffirmerhthe Arehireft ro be Maſter 0- 
verall, rhat make any work. Wherenpon, he is neither 
Smith nor Builder : nor, ſeparately, any Artificer : but 

_ the Head, the Provoſt, the Direftor, and Judge of al! 
artificialworks; and all Artrficers! 'For/the trae Archi- 
tet. is ableto teach, fYemonfirite, drſtribue, 'UYeſeyibe, 
and Judg all works wrought. And he, onely ſearcheth 
out the cauſes and reaſons of all Artificial things. Thus 
excellent, is ArchireFture : though few (1m our -days) at- 
tein thereto : yet'imay not the arr be otherwiſe thought 
on, thanin very deed it isworthy: Nor we 'may not 6f 


ancient arts, make new and 'imperfet Definitions in 
our 


*x hat Lineament 
3 #* 
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our dayes: for ſcarcity of Artificers: Na more than 


we may pinch in;che Definitions of 1/i/dome, or Hone- 
fir;or of Friendſhip or 7uſtice. No more wil I conſenc, 
to diminifh any whit of the perfeion and dignity, (by 
juft cauſe) allowed to abfolure ArchireFare. Under the 
Dire&tion of this Art, are three principal, neceſſary 
Mechanical! Arts. Namely, Howfing, Forrification, and 
Nawpegtre. Houſing, 1 underftand, both for Divine Ser- 
vice, and Mans common atfage : publick and private. 
Of Fortification and Nawpegie, {trange matter might be 
told you : Burt perchance, ſome wil be tyred, with this 
Bed-roll,afready rehearſed : and other | 6 wil nicely 
nip my grofle and homely diſconrſiag with you : made 
in poſt haſt : for fear you ſhould want this true and 
friendly warning, and taſt giving, of the Power fathe- 
maticall. Life is ſhort, and uncertain : Times are peri- 
tons, &c. And ſtil the Printer awaiting,for my pen ſtay- 
ing: all thefe things, with farther matter of ingratefu}- 
nefſe, give me occation to paſle away, tothe other Arts 
remaining, with all fpeed' poſſible. © - 
The artof NAVIGATION, demonftrateth 
how, by the ſhoztel# gap way, by the aptelt direction, 
and in the ſho:teft time, a ſufficient Ship, between 
anytwo places (m paſſage Navegable) aſsigned: may 
be condiicfed : and in all ftozmrs- and nafurall.diflur- 
bances ch:n-ing, how to uſe the belf poſs1ble means , 
whereby'to- recover the place firſt aſsigned, Whar 
need the XMafter Pilot hath of other Arts, here before 
recited, ir is eaſte to know : as, of Hyaragraphie, Aſtro- 
nomy, Aft rologie, and Horomerrie. Preſuppoling conti- 
nually, the common Baſe, and Foundation of all:name- 
ly, Arithmetick,, and Geometrie. So that he be able to 
underſtand and juds his own neceſlary Inſtruments, and 
furniture neceffary. Whether they be perfectly made 
orno : and alſo can, (if need be) make them himlelt. 
As Quadrants, the Aſtronomers Staffe, the Aſtrolabe 


Univerſal, An Hydrographical Globe. Charts Hydro- 
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graphical, true,(not wich parallel Meridians.) The com- 
mon Sea Compaſſe : The Compaſle of variation : The 
Proportional and Paradoxal Compaſſes (of me inven- 
red, for our two -Muſcovy Maſter Pilots, at the requeii 
of the Company) Clocks with ſpring : hour, half hour, 
and three hour Sand-glafles: and ſundry other 1n- 
{truments : and alſo beable on Globe, or Plain to de- 
ſcribe the Paradoxal Compaſle : and duly to ule the 
ſame, to all manner of purpoſes, wherero it was inven- 


'ted. And alſo, be able to Calculate the Planers places 


for all times. 

| Moreover, with Sun, Moon or Star (or without) be 
able co define the Longitude and Latitude of the. place, 
which he is in: So'that the Longitude and Latitude of 
the place, from which he ſayled, be: given : or by him, 
be known : whereto, appertaineth expert means, to be 
certified ever , of the Ships way, &c. and by foreſeeing 
the Riſing, Setting, Noonſteding, or Midnighting of 
certain tempeſtuous fixed Stars ; or their ConjunRti- 
ons, and Anglings with the- Planets; &c. he ought to 
have expert conjecture of ſtorms, tempeſts and ſpours : 
and ſuch like Meteorological effects, dangerous on ſea. 
For (as Plato ſaith,) Mutationes opportunit ateſc que tempo- 
rum preſentire, non minus res nalitari, quam Agriculture, 
Navigatienique convenit.£0 fuzeſee the alterations and 
oppo:tmuties of times is conveniont, no le:s tothe art 
of War, than to. Yuſvand2zy and Navigation. And 


 deſides ſuch cunning means, more evident tokens in 


Sun and Moon, ought of him to be known: ſuch (as the 
Philoſophical Poet) Yirgilzusteacheth in his Georgicks, 
where he ſaith. | 


Sol quoque CF exoriens C quum ſe condet in und, 
S174 dabit, Solcm certifſima figna ſequuntur, (5c 


- Nam ſepe videmus, 
Ipfiugs in vulty varies errare colores. 
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Caraleus, plaviam denwnciat, ignens Emnrer. 
Sin macnle incipient rytilo immiſcerier igni, 
Omnia tum pariter vento, nimbiſq; videbss 
 Fervere : non illa qui/quam me wotte per altuns 
Ire, neque a terra moveat convellere funem, Cc. 
Sol tib ſigna dabit. Solem quis dicere falſum 
Andeat ? ——— Fc. 


And ſo of Moon, 'Stars, Water, Ayr, Fire, Wood, 
Stones, Birds, and Beaſts, and of Mays s elſe, a 
certain Symparhical-forewarmng ma had : ſome- 
times to, great pleaſure and profit, both on Sea and 
Land. Sufficiently, for my preſent purpoſe, it doth ap- 
pear, by the premiſſes, how Mathematical the eArt of 
Naevioation is, and how it needeth and alſo uſeth other 
Mathewaticall rt; : And now if Il would go about to 
ſpeak of the manifold Commodities, comming to this 
Land, and others, by ſhips and Navigation, you might 
think, that I'catch at occaſions, to uſe many words, 
where no need is. - ; y 
Yet this one thing may 1, (juſtly) ſay. In Navigat: - 
on, none ought to have greater care, to be $kilful, than 
our Engliſh Pilots. And perchance, ſome, would more 
attempt: and other ſome, more willingly would be ai- 
ding, if they wiſt certainly, What priviledg, God hath 
endued this Iſland with, by reaſon of ſcituation, moſt 
commodious for Navigation, to places moſt Famous and 
Rich. Andthough (of * Late) a young Gentleman, a * An» 1 567 
couragious Captain, was in great readinefle, with good - S.H.G. 
hope, and preat cauſes of perſwaſion, to have ventured 
for a Diſcovery, (ejther Weſterly, by Cape de Paraman- 
tia: or Efterly, above Nova Zemia, and the Cyrimiſſes ) 
and was at the very neer time of attempting, called and 
mployed otherwiſe (both theo, and- ſince,) in great | 
good ervice to his Country, as the Iriſh Rebels * have Anno 1569. 
aſted: Yer, I fay, (though the ſame Gentleman, do 
$ - M ; 


not 


John Deeds 

not hereafter deal therewith) ſome one or other ſhould 
liſten to the matter : and by good adviſe, and diſcreet 
circumſpeCtion, by little and little, winne to the ſuffici- 
ent knowledg. of that Trae and Uoyage ; Which 
now 1 would be ſorry, (through careleſne(s, want of skil 
and courage) ſhould remain unknown , or unheard 
of. Seeing , alſo , wee are herein , half challenged, 
by the learned, by half requeſt publiſhed. Thereof, ve- 
rily, might grow commodry, to this Land chiefly, and 
to the reſt of the Chriſtian Common-wealch, far pal- 
ſing all riches and worldly Treaſure. | 

THAUMATURGIKE, is that Art Þathe- 
matficall, which giveth certain ozder, tomake ſtrange 
wo2ks, of the ſenſe to be perceived, and of men greatly 
to be wondzed at. By ſundry means, this #/onder-Work, 
is wrought. Some by Pnewmatichmie : as the works of 
Cteſibius and Hero : ſome by weight, whereof Timear 
{peaketh : ſome by Strings ſtrained, or Springs, there- 
with imitating lively Motions : ſome by other means, 
as the Inrages of Mercury : and the brazen head, made 
by Albertus Magnus which did feem to ſpeak. Boethius 
was excellent in theſe feats. To whom Caſſiodernws Wri- 
ting, ſaich. Your purpoſe is to know pzofound things, 
and to ſhew marvels. By the diſpolittou of your art, 
Setals do low : Diomedes of bzaſſe, doth blow a 
Trumpet loud,ab2azen Serpent hiſſeth : Birds made 
ſing ſweetly. @mall things we rehearſe of you, who 
can imitate the heaven,tc. Of the ſtrange ſelf-moving, 
which at Saint Dems, by Pars, * I ſaw once or twice 
( Orontins being then with me, in company) it were 
too ſtrangets tell. But ſome have written it : and yer, 
(I hope) it is there, of other to be ſeen. And by hy! of 
tive allo ftrange things, are done: as partly (be- 


fore) I gave you to underſtand in Perſpe;ve: as, to ſee 
ia the air aloft, the lively image of another man, ei- 
ther walking to and fro : or ſtanding ſtil. Likwiſe, to 
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come into an houſe, and there to ſee the lively ſhew. of 
Gold, Silver, or precious ſtones: and comming to take 
them in your hand, to finde nought bur ayr. Hereby, 
have ſome men (in all other matters counted wiſe) fou- 
ly over-ſhot themſelves : miſdeeming of the means. 
Therefore ſaid Claudius C eleftinus, Hodie mapne litura- 
twre vires, © magne reputations videmus, opera quedam 
quaſi miranda, ſupra Naturam putare, de quibus in Per- 


De bu quz Mundy 
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ay'!,cap.s. 


[peftiva aottu cauſam faciliter reddiſſet. That is. Now a 


dares, we ſce (ſome men, yea of great learning and re- 
putation, to judge certain wozks as marvellous above 
the power of nature: of which wozks, one $ were ſ6il- 
full in Perſpective, might eaſily have given the caue. 
Of Archimedes Spher , Cicero witneſſeth. Which is very 
ſtrange to think on. Fo2 when Archimedes (faith he) 


- didfaſten in a Þphear,the movings ofthe @un,{Hon, 


and of the five other Planets, he did, as the God, 
which (tn Timzus of Plato }- vid make the woz2ld. 
That one turning ſhould rule Potions moſt unlike m 
flowneſſe and fwiffneſſe. Bur a preater cauſe of mar- 
velling we have, by Claudanws report hereof. Who af- 
firmeth chis, Archimedes work , to have been of Glaſſle, 
and diſcourſerh of it more at large : which 1 omit. The 
Dove of wood, which the /fathematician Archyt as did 
make to fiye, is by' Agel/izs ſpoken of. Of Dedalrs 
ſtrange |mages, P/ato reporteth. Homer of Vulcans <elf- 


- movers, (by ſecret wheels, leaveth in writing. Ariffo-/ 


of his Poliricks of both, maketh mention. Marvellous 
was the workmanſhip of late days, performed by good 
Sil of Trechilike, &c. For in Noremberg,a Flye of Iron, 
being ler our of the Artificers hand, did (as it were) fly 


| about by the gueſts at the Table, and at length, as 


though it were , return to his Maſters band agar. 
Moreover, an artificiall Bagle, was ordered, to fly out 
of the ſame Town, a mighty way, and that aloft in the 
ayr,toward the Emperour coming thither : and _— 
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ed him, being come to the gate of the Town. * Thus 
you ſee what Art Mathemarical can perform, when «kil, 
wil, induſtry, and ability, are duly applyed to proof. 


Nd for theſe, and ſuch like marvellons Ads and 

Feats; Naturally, Mathematically, and Mechanical- 
ly, wrought and contrived : ought any honeſt Student. 
and modeſt Chriſtian Philoſopher, be counted and cal- 
led a Comturer * 'Shal the folly of Idiots, and the ma- 
lice of che ſcornful, ſo much prevail, that He, who {ee- 
keth no worldly gain or glory at their hands : But one- 
ly, of God, the treaſurer of heavenly wiſdome and 
knowledg of pure verity : Shal he (I ſay) in the mean 
ſpace, be robbed and ſpoiled of his honeſt name and 
fame 2 He that ſeeketh (by Saint Pax/s advertiſement) 
in the Creatures, Properties, and wonderful vertues, to 
finde juſt cauſe, to glorifie the Eternal and Almighty 
Creator by : Shal that man , be (in hugger-mugger) 
condemned, as a Companion of the Helhounds, and a 
Caller, and a Conjurer of wicked and damned fpirits ? 
He that bewaileth his great want of- time ſufficient (to 
his contentation) for learning of Godly Wiſedome and 
Godly Verities in: and onely therein fetteth all his de- 
light. Wg that man loſe and abuſe his time; in dealing 
with the chief enemy of Chriſt ourRedeemer,the deadly 
foe of all mankind :' the ſubtle and impudent perverter 
of Godly Verity : the Hypocritical Crocodile : the En- 
\10us Baſilisk, continually deſirous, in the twinke of an 
eye, to deftroy all mankind both in body and ſoul, zter- 
nally ? Surely (for my part, ſomwhat to ſay herein) | 
have not learned to make ſo brutiſh and ſo wicked a 
bargain. Should 1, for my xx or xxy years ſtudie: for 
two or three thouſand Marks ſpending : ſeven or eight 
thouſand Miles going and travailing, onely for good 
learnings ſake : And that, in all manner of weathers : 
12 all manner of ways and paſſages: both early and 


{ate : 
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late : in danger of violence by man: in danger of de- 
fruRion by wild beaſtss in hunger, in thirſt, in peri- 
lous heats by day , wich toil on foot: in dangerous 
damps of cold, by night, almoſt bereaving life: (as God 
knoweth) with lodgings, oft times, to ſmal eaſe : and 
ſometime to leſſe ſecurity. And for much more (than all 


this) done and ſuffered for Learning, and attcining of 


Wiſedome : £ hould I (I pray you) for all this,no other- 
wiſe, or more wearily : (or by Gods mercifulneſſe) no 
more luckily, have fiſhed, with ſo large, and coſtly a 
Net, ſo long time in drawing (and that with the help 
and adviſe of Lady Philoſophy, and Queen Theologie) 
but at length to have catched, and drawn up * a Frog ? 
Nay, a Devil ? For, fo, doth the common peeviſh prat- 
ſer imagine and Jangle : and ſo doth the malicious ſcor- 
ner, ſecretly wiſh, and bravely and boldly face down, 
behind my back. Ah, what a miſerable thing, is this 
kind of Men ? How preat is the blindneſſe and boldnels 
of the multitude, in things above their Capacity 2 What 
a Land, what a People, what Manners, what Times are 
theſe? Are they become Devils themſelves: and by 
falſe witneſſe againſt their Neighbour, would they al- 
ſo become Murderers ? Doth God, fo long give them 
reſpite, to reclaim themſelves in, from this horrible ſlan- 
dering of the guiltleſle : contrary to their own Conſci- 
. ences: and yet wil they not ceaſe ? Doth the Innocent 
forbear the calling of them, Juridically to anſwer him, 
according to.the rigour of the Laws, and wil they de- 
ſpiſe his Charitable patience ? as they, againſt him, by 
name, do forge, fable, rage, and raiſe (lander, by Word 
and Print : Wil they provoke him, by Word and Print, 
likewiſe, to note their names to the World : vvith their 
deviſes, fables, beaſtly -Imaginations, and unchriſtian 
like Nlanders > Well : Well. O (you ſuch) my unkind 
Countreymen! O unnatural Countreymen! Ounthank- 


tul Countreymen!O Brain-ſick, Raſh, Spiteful _ of F 
aint 
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dainfull Countreymen. Why oppreſle yo me thus vio- 
lently, with your ſlandering of me : trary to Ve- 
rity :, and contrary to your own Conſciences ? And 1, 
to this hour, neither by word, deed, or thought, have 
been, any way, hurtful,damageable, or injurious to you 
or yours ? Have I, ſo long, fo dearly, fo far, fo care- 
fully, ſo painfully, ſo dangerouſly ſought and travailed 
for the learning of Wiſdome, and atteining of Vertue: 
And in theend (in your judgment) am 1 become, worſe, 
than when I began ? Worſe than a Mad man ? A dan- 
pou Member in the Common-wealth : and no Mem- 
er of the Church of Chriſt 2 Call you this to be Lear- 
ned ? Call you this, to be a Philoſopher ? and a lover 
of Wiſdome ? To forſake the ſtraight heavenly way: 
and to wallow in the broad way of damnation? To 
torſake the light of heavenly Wiſdome : and to Jurk in 
. the dungeon of the Prince of darkneſſe ? To forſake the 
Verity of God, and his Creatures, and to fawn upon 
the impudent, craftie, obſtinate Liar, and continual diſ- 
gracer of Gods Verity, to the uttermoſt of his power ? 
To forſakethe Life and Bliſſe Eternal : and to cleave 
unto the Author of Death everlaſting ? that murderous 
Tyrant, moſt greedily awaiting the Prey of Mans ſoul ? 
Wet : Ithank God, and our Lord Jeſus Chriſt, for the 
comfort, which I have by the Examples of other men, 
before my time : To whom, neither in godlineſſe of 
life, nor inperfe&ion of learning, I am worthy to be 
compared : and yet they ſuſteined the very like injuries 
that 1 do: or rather greater. Patient Socrates his epe- 
logic wil teſtifie : cApruleins his Apologies, wil declare 
the brutiſhneſle of the Multitude: foannes Pics, Earl 
of Mirandula, his Apologie wil teach you, of the Raging 
flancer of the malicious ignorant againſt him. 7oamnes 
Trithemius his Apologie wil ſpecifie, how he had occali- 
on to make publick Proteſtation : as wel by reaſon of 
theRude Simple : as alfo in reſpeR of ſuch, as were 


counted 
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counted toe of the wileſt ſort of men. * Many could 
| 7 recite; But I deferre the preciſe and determined 
* handling of this matter : being loth to deteR the Fol- 
- *lyand Malice of my Native Countreymen. * Who, 
* {0 hardly, can diſgeſt or like any extraordinary courſe 
& of Philoſophical ſtudies: not falling within the Com- 
* nafle of their Capacity: or where they are not made 
« privie of the ttue and ſecret cauſe, of ſuch wonderful 


« Philoſophical Feats. Theſe men, are of four ſorts, 
chiefly. The firſt, I may naifie, Vai pratling buſue-beaze g. 


The ſecond, Fend Friends. The third, [mperfettly Zea- 
has : and the fourth Malicious Tgworant. To each of 
theſe (briefly, and in charity) I wil fay a word or two, 
and ſo returnto my Preface. YVais pratling bujie-bodies, 
uſe your idle aſſemblies, and conferences, otherwiſe, 
than in talk df matter, either above your capacities, for 
hardneſſe : or contrary to your conſciences in _verity. 
Fond Friends, leave off, ſo to commend your unacquain- 
ted friend upon blind affeRion : As, becauſe he know- 
eth more, than the common Student : that, therefore 


he muſt needs be 5kilful, and a doer, in ſuch matter and 


manner, as you term Cl onja#ring. Weening thereby, you 
advance his fame : and that you make other men, great 
marvels of your hap, to have ſuch a learned friend. 
Ceaſe to aſcribe Impiety, where you pretend Amity. 
For, if your tongues were true, then were that your 
friend Vntrue, both ro God and his Sovereign. Such 
Friends and Fondlings, 1 ſhake off, and renounce you : 
Shake you off, your Folly. Imperfett Zealows, to you, 
do I ſay: that (perhaps) wel, do you mean : but far 
you miſſe the Mark : If a Lamb you wil kil, to feed the 
flock with his bloud. Sheep, with Lambs bloud, have 
no natural ſuſtenance : No more, is Chriſts flock, with 
+ horrible ſlanders, duly edified. Nor your fair pretenſe, 


by ſuch raſh ragged Rherorique, any whit, wel graced. 


But ſuch, as ſo uſe me, wil finde a foul crack in their 
| cre- 
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credit. Speak that you know: And know , as you 
ought : Know not, by Hear-ſay,when life lyeth in dan-' 
ger. Search to the quick, and let charity be your guide. 
Malicious Ignorant, what ſhal I ſay to thee ? Probibe tw- 
am linguam 4 malo. eA Detrattione parcitur lingu«. 
Caue thy tongue to refrain from evill. Refrain. your 
tomxue from ſlander. Though your tongues be ſharp- 
ned Serpent-like, and Adders poyſon tye in your lips: 
yet take heed, and think, bertimes, with your ſelf, Vir 
linguoſms non ſtabilietar in terra. Virum violentum vena- 
bitur malum, donec precipitetur. For, ſure I am, 2uia. fa- 
ciet Dominis | udicium afflifti, © windittam pauperum. 
Thus, Irequire you my aſſured friends and Coun- 
treymen (you Mathematicians, Mechanicians, and Phi- 
fpbed: charitable and diſcreet) to deal in my behalf, 
with the light and untrue tongued, my envious Adver- 
faries or Fond friends. And farther, | would wiſh, that 
at leaſure, you would conſider, how Baſilins Magnus 
layeth Mi. and Damel before the eyes of thoſe, which 
count all ſuch ſtudies Philoſophical (as minehath been) 
to be ungodly or unprofitable. Weigh wel Saint Stephen 
his witneſle of Moſes. Ernditus eft Moſes omni Sapientia 
of] —_ : (* erat potens in verbis & operibus ſuis. 
Moſes was inftructed in all manner of wiidome oi the 
A.xppttans, and he was of power both in his wozds 
and wozke. You ſee this Philoſophical Power and Wif- 
dome, which Moſes had, to be nothing miſliked of the 
Holy Ghoſt. Yet Plizixs hath recorded Moſes to be a 
wicked Magician. And that (of force) muſt be, either 
for this Philoſophical wiſdome, learned, before his cal- - 
ling to the leading of the Children of 1/7ac! : or for 
thoſe his wonders wrought before King Pharoah, after 
he had the conduRting of the 1ſraclites. As concerning 
the firſt, you perceive, how Saint Stephen at his Martyr- 
dome (being ful of the Holy Ghoſt) in his Recapitula- 
ton of the Old Teſtament, hath made mention of 24e- 
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{es Philoſophie : with good liking of it: And Baſilir; 
Magnuc, alſo avoucheth it, to have been to Moſes pro- 
fitable (and therefore I ſay, to the Church of God ne- 
ceſſary-) But as concerningIeſes wonders done before 
King Pharoah : God himletf ſaid : Vide wt omnia oft e1;- 
ta, qne poſui in manu tua, facius tram Pharaone. Sv; 
that thou do all thoſe wonders bei c:e Vharoah, which 
J have put in thy hand. Thus, you evidently perceive, 
how raſhly, Plinzzs hath ſlandered Moſes, of vain frau- 
dulent Magick,, ſaying : Eſt & alia Magices Fattio, 
a Moſe,} amne, & fotape, 7 udeis pendens : ſed multis milli- 
bus annorum poſt Zoroaſtrem, Cc. Let all ſuch, therefore, 
who, in Judgment and Skil of Philoſophie, are far infe- 

riour to Plizie, take good heed, leaſt they over-ſhoot 

themſelves raſhly, in judging of Philoſophers ſtrange atts: 

and the means how they are done. But much more 
ought they to beware of forging, deviſing, and imagi- 
ning monſtrous feats, and wonderful works, when and 
where no ſuch were done : no, not any ſpark or likeli- 
hood, of ſuch, as they, without all ſhame, do report. 

And (to conclude) moſt of all, let them be aſhamed of 
Man, and afraid of the dreadful and juſt Judg : both 

fooliſhly or maliciouſly to deviſe : and then, devilliſh]y 

to father their new fond Monſters on 'me : Innocent in 

hand and heart : for treſpaſling either againſt the law 

_ of God or man,in any my Studies,or Exerciſes, Philoſo- 

phical, or Mathematical : As in due time, I hope, wil be 

more manifeſt. | | 


OwendT, with ARCHEMASTRIE. Which 
name, is not ſo new, as this Art is rare. For another 
Art, under this, a degree (for skil and power) hath been 
indued with this Engliſh name before. And yet this 
may ſerve for our purpoſe, ſufficiently, at this preſent. 


This art, teacheth to b2ing to acuall experience, ſen- 
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ficall purzo cd, and by frue Naturall Philoſophie 
cenc445ed : and baty avdeth to them a farther ſcope, in 
the tormes ofthe ſane Arts, and allo by his p2ope: 
\}- ethop, and i peculiar termes, p20ceeveth,with help 
6 the ſo2c@td firts, to the peric2mance of compleat 
C xpericnces, which of no perticular Art, are able - 
' $92inally) to be challenged. If wy remember, how 
we conſidered Architettare, in reſpect of all common 
handworks : ſome light may you bave, thereby, to un- 
derſtand the Sovereignty and property of this Science. 
Scicnce | may cal it, rather, than an Art: for the ex- 
cellency and Maſterſhip it hath, over ſo many, and fo 
mighty Arts and Sciences. And: becauſe it proceedeth 
by Experiences, and ſearcherh forth the cauſes of Con- 
cluſions, by Experiences : and alſo putteth the Con- 
cluſions themſelves, in Experience, it is named of ſome 
Scientia E xperimentalis. The Expertmentall Science, 
Nicclaus Cuſanus termeth it ſo , in his Experiments Sta- 
zicall, and another Phi/s/spher of this Land Native (the 
flower of whoſe worthy fame, can never die nor wither) 
did write thereof largely, at the requelt of Clement. the 
Sixt. The art carrieth with it , a wonderful credit : by 
reaſon, it certifieth, ſenſibly, fully, and compleatly to 
the utmoſt power of Nature and Art. This art certifieth 
by Experiments compleat andabſolate : and other arts, 
with their arguments and demonſtrations, perſwade : 
and in words prove very wel their Concluſions. * But 
words and arguments, are no ſenſible certifying : nor 
the full and final fruit of Sciences praQifable. And 
though ſome arts have in them Experiences, yet they 
are not compleat, and brought to the uttermoſt, the 
may be ſtretched unto, and applyed fenſibly. As for ex- 
ample : the natural Philoſopher diſputeth and maketh 
Soodly ſhew of reaſon : And the Aſtronomer, and the 
Optical Mechanician put ſome things in Experience: but 
neither, all, thatthey may :. nor yer ſufficiently, and to 
| the 
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the utmoſt, thoſe, which they do. There,then,the Arch-+ 

maſter, ſteppeth in, and leadeth forth on, the E xperien- 
ces, by order of his doQtrine E xperimental!, to the chief 
and finall power of Natural and Mathematical arts. Of 
two or three men, in whom this Deſcription of Arc/- 
maſtry was Experimentally, verified, I have read and 
heard: and good record, is df their ſuch perfe&ion. $0 
that this art is no fantaſtical imagination : as ſome So- 
phiſter, might, Cum ns Inſolubilibus, make a flouriſh: 
and dazle your imagination : and daſh your honeſt de- 
ſtre and courage, from believing theſe things, ſo un- 
heard of, ſo marvellous, and of fuch importance. Wel : 
as you wil. I have forewarned you. I have done the part 
ofa friend : I have diſcharged my Duty toward God : 
for my {mil Talent,at his moſt merciful hands received. 
To this Science, doth the Science Alnirangiat, great Ser- 
vice Mnfe wg this name. I change-not the name, 
ſo uſed, and in Print, publiſhed by others : being 
name, propet to the *cience. Under this, commeth Ar; 
Sintrillia, by Artephins, briefly written. But the chiet 
Science , of the Archmaſter, (in this world) as yet 
known, t5 aftother (as it were) OPTICAL Science: 
whereof, the name ſhaſbe told (God willing) when | 
ſhal have forme, (more juſt) occaſion, thereof, to dif 
courſe. | 

ere Imaſt end, thus abruptly (Gentle friend, and 

unfeigned lover of honeſt and neceſſary verities.) For, . 
they, who have (for your ſake, and vertues cauſe) re- 
queſted me, (an old forworn Mathematician) to take 
pen in hand : (through the confidence they repoſed in 
my long expetrertce : and tryed ſincerity) for the decla- 
ring and reporting ſomewhar, of the fruit and commo- 
dity, by the Arts Pathematicall to be afteined unte : 
even they, fore againſt their wils are fotced, for ſundry 


cauſes; to farisfle the workmans requeſt,in ending forch- 
with: He, fo feareth this, {6' new art atterpr, and (6 
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$olily : and in matter ſo ſlenderly (hitherto) among 
the Common Sort of Students , conſidered or eſtee- 
med. | ; 

And where 1 was willed ſomewhat to alledg, why, in 
our vulgar ſpeech, this part of the principal Science of 
Geometry, called Enclids Geometricall Elements, 15 pub- 
liſhed, ro your handling : being unlatined people, and 
not Univerſity Scholers : Verily, I think it needlelle. 

t or, the Honour, and Eſtimation of the WG tverſi- 
fics and Gravuates, is , hereby nothing diminiſhed. 
Seeing, from, and by their Nurſe Children, you receive 
all chis Benefit, how great ſoever it be. 

Neither are their ſtudies hereby any whit hindred. 
No more than the Italian Vniverſities, as eAcademia 
Bononienſis, Ferrarienþs, Florentina, Meduolanenſis, Pata- 
vina, Papienſis, Peruſina, Piſana, Romana, Seuenſ;s Or any 
one of them find themſelves,any deal diſgraced,or their 
Studies any thing hindred, by Frater Lucas de Burgo, ot 
by Nicolas T artalea, who 1n vulgar Italian language, 
have publiſhed, not onely Euclids Geometry, but of Ar- 
chimedes ſomewhat: and in Arithmetick, and Practi- 
cal Geometry , very large Volumes, all in their vul- 
gar ſpeech. Nor in Germany, have the famous Univer- 
{r:es, any thing been diſcontent with eMlbertus Durerys, 
his Geometrical Inſtirutions in Dutch : or with Gulze/- 
mus Xylander, his learned tranſlation of the firſt ſix 
books of Exclid, out of the Greek,into the High Dutch 
Nor with Gzalterus H.Riffixs, his Geometrical Volume: 
very diligently tranſlated into the High Dutch tongue, 
and oubliſhed. Nor yet the Univerſities of Spain or Por- 
1#ga/!, think their reputation to be decayed : or ſuppole 
any their ſtudies to be hindred by the Excellent :P. Non- 
#145, his Mathemarical works, in vulgar ſpeech by him 
pat forth. Have you not, likewiſe inthe French tongue, 
the whole Mathematical Quadrivie ? and yet neither 
Parr, Orleans,or any of the other Univerſities of France 

at 
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at any time, with the Tranſlators, or Publiſhers offen- 
- ded : or any mans ſtudie thereby hindred 2 

And ſurely, the common and vulgar ſcholer (much 
more the Grammarian) before his comming to the 7/- 
woerſty, ſhal (or may) be, now (according to P/4to his 
Counſel) ſufficiently inſtrufted m efithmerickand Geo- 
metry, for the better and eaſler learning of all manner 
of Philoſophie Academicall or Peripateticall. And by that 
means, £0 more cheerfully, more skilfully, and ſpeedily 
forward in his ſtudies, there to be learned. And, fo, in 
leſſetime, profit more, than (otherwiſe) he ſhould or 
could do. 
Alſo many good and pregnant Engliſh wits,of young 
Gentlemen, and others, who never intend to meddle 
with the-profound ſearch and ſtudie of Philoſophie (in 


the Univerſities to be learned) may nevertheleſſe, now, - 


with more eaſe and liberry, have good occaſion, verty- 
ouſly to 0ccupie the ſharpneſſe of their wits : where, 
elle (perchance) otherwiſe, they would in fond exer- 
cs, ſpend (or rather loſe) their time : neither ſer- 
ving God : nor furthering the Weal, common or pri- 
vate. * 

And great Comfort, with good hope, may the Vni- 
verſities have, by reaſon of this Eng/i/þ Grometrie and 
Hatyematicall P2eface, that they (hereafter) ſhal be 
the more regarded, eſteemed, and reſorted unto. For 
when it ſhal be known and reported, that of the Ma- 
thematicall Sciences onely, ſuch great Commodities are 
enſuing (as I have ſpecified:) and that in deed, ſome 
of you unlatined ſtudents, can be good witneſle, of ſuch 
rare fruit by you enjoyed (thereby :) as either, before 
this, was not heard of : or elſe not fo fully credited : 


: Wel, may all men conjecture, that far greater aid and - 


better furniture, to win to the perfection of all Pht- 
loſophy, may in the Univerſities be had : being the 


*Sorehouſes and Treaſury of all Sciences and all Arts, 
ne- 
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« necef{ary for the beſt and moſt noble State of Com. 
*mon wealths. | 
Beſides this, how many a common Artificer, is there 


 intheſe Realms of England and Ireland, that dealeth 


with Numbers, Rule and Compaſle : Who, with their 
own 5kil and experience, already had, wil be able (by 
theſe good helps and informations) to finde out, and 
deviſe, new Works, ſtrange Engines, and Inſtruments : 
for ſundry purpoſes in the -Common Wealth ? or for 
private pleaſure ? and for the better maintaining oftheir 
own eſtate ? I wil not (therefore) fight againſt mine 
own ſhadow. For no man (1 am fure) wil open his 
mouth againſt this Enterprize. No man (I ſay) who 
either hath charity toward his brother, (and would be 
glad of his furtherance in vertuous knowledsg : ) or that 
hath any care and zeal for the bettering of the common 
ſtate of this Realm. Neither any, that make accompr, 
what the wiſer ſort df men (Sage and Stayed) do think 
of them. To none (therefore) wil I make any Apologie, 
for a vertuous aCt doing : and for commending, or ſet- 
ſetting forth, profitable arts, to Engliſh men in the En- 
gliſh tongue. * But, unto God our Creator, let 'us all 
'* be thankful : for thar, As he,of his gudnefle, by his 
©* p6wWer, ta his wiidome, hath created all things in 


. © number, weight and meaſure. So, to us, of his great 


** mercy, he hath revealed means, whereby to attein the 
** ſufficient and necefſary khowledg of the foreſaid his 
* three principal Inſtruments : Which means, 1 have 
'* abundantly provedunto you, to be the Sciences and 
** Arts Mathematicall. _ 

And though I have been pinched with ſtreightneſſe 
of time : that, no way, I could fo pen down the matter 
{in my mind) as Idetermined: hoping of convenient lea- 
lure: Yet, if vertuus zeal, and honeſt intent, provoke 
and bring you to the reading and examining of this 
Compendious Treatiſe, do not doubr. but as the verity 

there- 
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thereof (according to our purpoſe) wil be evident un- 
to you: So the pith and force thereof, wil perſwade 
you : and the wonderful fruit thereof, highly pleaſure 
you. And that you may the eaſter perceive and better 
remember, the principal points, whereof my Preface 
rreateth, I wil give you the Grcoundplat of my whole 
diſcourſe, in a Table annexed : from the firſt to the 
aſt, ſomewhat Methodically contrived. 

If haſte, hath cauſed my poor pen, any where to 
ſtumble : You wil (I am ſure) in part of recompence, 
(for myearneſt and ſincere good wil to pleaſure you) 
conſider the rockiſh huge mountains, and the perilons 
unbeaten ways, which (both night and day, for the 
while) it hath toyled and laboured through, to bring 
you this good News, and Comfortable proof of Ver- 
'tues fruit. 5 IRE | 
So Icommit you, unto Gods merciful direction, 

for the reſt : heartily beſeeching him, to prol- 

per your Studies, and honeſt Intents : 

to his Glory, and the Commo-. 

dity of our Country. 
eAmen. 


Writen at my poor Houſe, 
At Mortlake. 


Ai. ——_— 


Anno 1570, Febr.s. 
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ALSO, 

T H E 

PROPOSITIONS 
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0 
The firſt Six Books of 


EUCLIDS 


Hlements: 


In the Firſt Book. 


<= Pon a Right line given, not being infi- 
nite, to deſcribe an equilaterall Trian- 
gle, or withthree equall ſides. 

2 From a point given, to draw 4 
| right line, that ſhall be equall toa right 
line given, 5 

3 Two unequall right lines being given, to cut off 
from the longeſt, a right line equall to the ſhorteſt, / 

49 43 
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'& If there be two Triangles, of which, the two ſides 
of the one, be equall to two ſides of the other Triangle, 
each 10 his correſpondent ſide, and the Angles, which are 
conteined ce IT: > lines, be alſo equall the one to theo. 
ther , then is thethird ſide (called tho Baſe) of the ane, 
equall to the Baſe of the other ;, and the whole Triangle 
of the ove, equall tothe whole Triangle of the otber, and 
the other Angles remaining, ſhall be alſa equall $0 the 0- 
ther Angles remainiug, the one tothe other, under which 
are [ubtended equall ſides. 

5 Anlfoſccles or Triangle, of twoegngi fides, hath 
hs Angles at the Baſe, equall the one to the-vther, and 
thoſe equall ſides being produced, the Angles that are 

under the Baſc, are alſo equall the one to the other. 

6 If a Triangle have two Angles: equalt, the one to 
the other,the ſides alſo, which ſubtendthe equall Angles, 
ſhaſf bg equall the oe to the other, | 

7 If from the two extream points of a ling, two uh 
lines be drawn, to any point. Thexe cannot, from the ſelf 
ſame points or enas of the ſaid line (on the ſame ſide) be 
drawn, twoother lines, equall to the firſt lines, the one to 
the ether, unto any other point. es 

S If two Triangles have two fades of the one, equal 
26 two ſides of the other, each tq his correſpondent Op 
and alſo thc Baſe of the one, equall to the Baſe of the 0- 
ther, then have thoſe Triangles, alſo two Angles, the 
one equall to the other, namely, thoſe Angles conteined 
1% the equall ſides, : 

9 To atvide 4 right lined Angle, into two equal 
Darts, ; 

19 Todivide aright line, being finite, into,10 equad 
parts, 

11 Uppon aright line given, ayd from a point given, 
| | in 
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in the ſame lint, how to raiſe up a Perpendicular line. 

12 Unoaright line given, being infinite, and from 
a point given, without the ſame line, to draw a Perpen- 
dicular {zne, 

13 If 4 right line doth ſtand upon another right line, 
making any Angles with the ſame, then are thoſe An- 
ples, 613 both ſides of the ſt anarng line , either two right 
Angles, or equall together, to two right Angles. 

14 If from a point in aright line, two right lines be 
drawn, if then x two Angles touching one anther, 
at js on point, be together equall to two right Angles, 
then on twolines come ſo together, that they both to- 
gether make one right line, 

15 If two right lines do cut through another, then 
are the two Angles, which are oppoſite, equall the one 
to the other. 

16 nal Triangles, theone fide being produced forth, 
then i the outward angle greater than one of the inward 
_— that ſtand oppoſite to that Angle, which is pro- 

weed, 

17 Inall Triangles, two Angles, which ſo ever be 
taken together, are leſſe than tworight Angles. 

18 1nall Triangles, the greateſt ſide ſubtendeth the 
greatezt angle, andthe leaſt ſide the leſſe Angle. 

19 Inevery Triangle, under the greater Angle #s 
ſavtended the greater ſide. 

20 Inall Triangles, two ſides (which ſocver be taken) 
are greater than the third ſide. 

21 If from the two uttermoſt points of the ſides of 
Triangle, be drawn two lines to a point, within the T11- 
angle, then are thoſe two lines together, ſhorter than the 
Fo ow ſides of the Triangle, but do include a greater 

ngle, 


Q 2 22 How 
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22 How to make a Triangle, of three right lines, 
which ſhall be equall to three given lines, of which it is 
required, that two of them, together, ſhall be longer than 
the third. 

23 Upon apoint, ina line given, to make a right line 
Angle, equall to a ri2ht line Angle given, 

24 If intwo Triangles right lined, two ſides of the 
one, be equall to two ſides of the other, but the one hath a 
greater Angle included, of thoſe ſides, than the other : 
then hath the ſame alſo, a longer Bale. 

25 If in two Triangles, the two ſides of the one, 
be equall to two ſides of the. other , but the one hath 4 
greater Baſe than the other, then hath the ſame alſo 4 
+a Angle conteined under or between thoſe equall 

ides, 

26 If two Triangles, have two Angles of the one, 
equall totwo Angles of the other, each to hw correſpon- 
dent Angle, and have alſo one ſide of the one, equall to 
one ſide of the other, ether that ſide, which lyeth be- 
tween the equall Angles, or that which s ſubtended un- 
der the one of the equall Angles, the other ſides alſo of 
the.one, ſhall be equall tothe other ſides of the other, each 
#0 hu correſpondent ſide, and the other Angle of the one, 
ſhall be equall to the other Angle of the other. 

27 If a right line be drawn throweh two 8ther rieht 
lines, making the alternate Angles equall, the one to 
the other, then are thoſe tworight lines parallel, 

28 If aright line be drawn throuzth two other right 
Uines, meking the outward Angleof the one lize, equall 
to the inward Angle of the other line (which ſtandeth 
on the ſame ſide of that line, which goeth through the 
other lines) or doth make the two inward Angles, on the 

one 
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one ſide, equall to two right Angles, then are thoſe two 
lines parallel, 

29 If oneright line cut through two Parallel vieht 
lines, then arethe Angles oppoſite, one againſt another, 
equall, And alſothe outward Angles are equall to the 
inward, that ſtandeth on the ſame po, over againſt the 
ſame, and the two inward angles that ſtandeth on the one 
ſide of the line, that cutteth through, are equall to two 
right Angles. | ne 

30 All thoſe right lines, which are parallel to one 
right line , thoſe lines are alſo parallel one to ano- 
ther. 
31 From a given point, t0 draw a right line, which 
ſhall be parallel to a 11g ht line given. 

32 In all Triangles , if the one fide be produced. 
forth , then « that outward Angle, equall to both the 
inward Angles, oppoſite againſt the ſame , alſo all the 
three inward Angles together, are equall to two right 
Angles. 

23 If two equall parallel lines be joyned together with 
wwoother right lines, then are thoſe lines, alſo equall ana 
parallel.” 

34 In all Parallclograms, the Angles 4nd ſides that 
are oppoſite, one to another, are equall, and the Diameter 
or Diagonall line, doth divide the ſame, into two equal 
parts, | 
35 Parallelograms, which do ſtand upon one, and 
the ſame Baſe, and between the ſame parallel lines, are. 
equall the one to the other. | | 

36 All Parallelograms , which ſftandeth upon e- 
quall Baſes, and between two parallel right lines, are 


equall. 
7 27 All 
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37 All Triangles, that have one and the ſame Baſc, 
and fland between two Parallel lines, are equal. | 

38. Atl Triangles, which do ſtand upon equalt. Baſes, 
and between two Parallel lines, thoſe Triangles, are e- 
aall, 

, 39 All Triangles, which are cquall, and ſtand upon 
one Baſe, thoſe Triangles ſtand atſobetween two Parallel 
Lines. | | 

40 All Triangles, that are equall, and ſtand uppon e- 
quall Bales, they ſtand alſo between two Parallel nes. 

41 1f a Parallelogram 4nd a Triangle, ſtand upon 
one andthe ſame Baie, and between two Parallel lines, 
then i that Parallelogram, twice as great (or double 10) 
the Triangle, 

42 How to make a Parallelogram, equall to a given 
Triangle, andthat the ſame ſhall have aw Angle equalt 
0a given Angle, | 

43 1n all Parallelograms, the Suppliments , (or 
Fillings) which aoth ſtand wpon the Diameter, are e- 
quall. 

44 Upon aright line given, how 10 make a Paralle- 
logram, that ſhall be equall toa. T riangle given, and.alſ 
ſhall have an Angle, equall to a right line Angle giver. 

45 How to make a Parallelogram, equall to a right 
line Figurc given, and that the ſame ſhall have an An- 
elec, quall tox given Angle. 

. 46: Upona right line given, to make a Square. 
47 Inright angled Triangles, the Square, which 
rs male of the ſide ſubtending the right Angle, s e- 
quall tothe Squares, which are made of the ſides, con- 
tetning the right Angle. 
48 If the Square, which is made of one fide of a T11- 
angle, be equall to the Squares, which are made of the 
two 
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two other fades, of the ſame Triangle, the f RBC, 


prehending under thoſe ſides is aright Angle, 


SPPPPSPPBSS SDSS 
| In the ſecond Book. 


go rieht lines being given, whereof the 
one ts divided by chance, into as many 
parts as yon will, then is the right an- 
ele Figure comprehended of thoſe two 

| whole lines, equall to all the right an- 
ele Figures together, that are comprehended of the one 
of the whole lines , and each of the parts of the other 
line. 

2 If arieht live, be divided by chance, into parts , 
then art the right angled: Figures, included with the 
ſame line, andeach of the parts, equall to the Square of 
the whole tine. 

3 If ariehtline be divided by chance, into two parts, 
then 5 the right Angle comprehended of the ſame line, 
and one part of the ſame, equall to the right angle Fi- 
Sure, made of the parts, with the Square of the ſaid 
part. 

4 If aright line be divided by chance, whether 7t be 


Into equall, or unequall parts, then s the Square of the © 


whole line, equall to the Squares of the parts, with two 
oe angle Gaures: compreheaded of the parts of the 
ame 


$5 If ariehtlinebe divided, in twoequall parts, and 
intwo wnequall : the right angle figure included with 


the unequall parts, with the Square of the difference ,4 
the 


— 
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the parts, are equall to the Square, that is maae of the 
half line. | 

6 If a rieht line be divided into two equall parts, 

and then there be another line added to the ſame, diredly 
in one right line, then is the right angle Figure incloſed 

with the whole line, andthe added line (taken together, 
for one line) with the line added , with the Square of 
the half line, equall to the Square of the half line, toge- 
ther with the added line, as one line. 

7 If arieht linebedivided by chance, into two parts, 
then « the Square of the whole line, with the Square of 
one of the parts, equallto two right angle Mgures, made 
of the whole line, and the aforeſaid part with the Square 
of the other part. 

8 If the right line be divided by chance, into two parts 
then is the right line Figure made of the whole line, and 
one of the parts four times, with the Square of the other 
part, equall to the Square of the whole line, and the firſt 
part, taken together as one” line. 

9 If aright be arvided intotwo equall parts, and into 
two unequall parts, then arethetwo Squares of the un- 

equall parts together, double to the Square of the half 
line, with the Square of the difference of the half line, 
and one of the unequall parts together, 

10 If aright linebe divided into two equall parts, 
and another right line be added ina rieht line with the 
ſame, then i the Square of the whole line, together with 
the added line ( as being one line ) with the Square of the 
added line together, double to the Square of the half line, 


with the Square of the half line,aud added line together, 


4s one line. 


11 To divide 4right line in two parts, ſo that the 
right angle Figure, made of the whole line, and one 
port 
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part”, ſhall be equall to the Square of the other pare, 
12 Inall obtuſe angled Triangles, the Square of the 
fide ſubtending the obtuſe Angle is greater than the two 
Squares which are made of the ſides that comprehend 
the obtuſe Angle, by two right Angle Figures, made 
of the one ſide , together with the extending of the 
ſame ſide , 1:{ a Perpendicular falling from the up- 
per point of the Triangle, doth cut the extended line. 

13 1n all ſharpe or acmie angled Triangles , the 
Square which # 'made of the fide ſubtending the ſharp 
Angle & lſſer than the Squares, made of the two ſides 
comprehending the ſame Angle, by two right Angle 
Figures, made of the ſide (whereupon the Perpendicular 
from the per Anglc , doth fall from the uttermoſt 
point) together with the part from the Perpendicular, 
= witer point of the ſbarp Angle of he ſaid Tri- 
angie. | 
- 14 To wake a Square, equall to 4 given right line 

ure, 

_ To make a Gnomon about a Square, that ſhalt 
be equal! to given Square, 
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b: 0 findethe Center of 4 Circle. _ 

2 If two points be taken, in the Circum- 
ference of a Circle, by chance, and from the 
ne point tothe other, be drawn a right line, that line aoth 
fall yithinthe Circle, 

3 If aright line be draws — the Center of 4 
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Circle, 4nd within the ſame Circle, it aoth cut through 
another right line (which doth not gothrough the Cen- 
rer) in3 two equall parts, then doth thoſe right lines, make 
(at the Interſe&zon) right Angles, and if thoſe lines 
inthe InterſeRion, do make right Angles, then « that 
line, which goeth net through the Center, cut 1# two e- 
quall parts, with the other line. 

4 If ina Circle, tworight lines do cut through one 
another whereof neither of them both doth goe through 
the Center, then are neither of thoſe lines divided into 
equall parts, 

5 1f two Circles cat the oxe the other, they have not 
one and the ſame Center. \ 

6 Two Circles, which 4#th inwardly touch one anc- 
ther, have not one axd the ſame Center, 

7 If in the Diameter of a Circlcybe takes any point, 
which # not the Center of the Circle, and from that 

int, be 4rawn untothe Circumierence certain right 
lines, the greateſt of thoſe lines, ſhall be that line where- 
in the Center #, ana the teaft ſhall be the reſidue of the 
ſame line, and of all the other lines, that which & neereft 
tothe line which paſſeth through the Center, & greater 
than that which is further diſtant ,and fromthat point can 
fall within the Circle, oneach fide of the leaſt line, onely 
iwo equal right lixes. | 


8 If without a Circle be taken any point, and from © 


that point be drawn into the Circle, unto the Circumte- 
rence, certain right lines, of which, let one be drawn by 
the Center, and let thereſt fall intht Concavity, by ad- 
venrure,then the greateſt of thoſe lines which fall in the 
hollow of rhe Circumference of the Cirde, 5 that which 
paſſerh by the Center, and of all the other lines, that lixe 
whith t neerer 10 that which paſſeth by the Center, i 

| | 7 greater 
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greater, then that which # more diſtant but of thoſe right 
lines, which end atthe convex ſide, or part of the Cir- 
cumference, that # the leaſt, which #© drawn from the 
point to the Diameter, and of the other lines, that which 
is neerer t0 the leſſer, is leſſe then that which ® more at- 
ſtant, and from that point, can be drawn uno the Cir- 
cumference, on each ſide of the leaſt line, onely two equall 
right lines. : 

9 If within a Circle, be taken a point, and from that 
pornt be drawn unto the Circumference, more than two 
equall right lines , then us that point, the Center of the 
Circle. 

10 One Circle doth not cut through another, in morc 
places than two. | 

11 1f two Circles do touch one another inwardly, the 
Centers being given, and from the one Center to the 
other, be drawn 4 right line, end produced forth, the 
[ame ſhall cut the Circumferences in the point of rouch- 
ng, 

12 If two Circles touch one another, outwardly, then 
4 right line draws from one Center, to the other, doth 
paſſe through the touch point. 

13 TwoCircles cannet touch ene another in more 
than one place, whether it be inwardly or outwardly. 

14 1n a Circle, equall right lines, are equally diſtant 
from the Center, and right lines, equally diftant from 
the Center, are equall, | 

15 1n4 Circle, the greateſt line « the Diameter, 
and of all the other lines,that next the Diameter or Cen- 
tcr & greater than that farther diftant. 

16 If from the uttermoſt point of the Diameter of 4 
Circle be ar awn 4line Perpendicular to the ſame, that 
right line doth fall withour the Circle, and between the 
P 3 E ſame 
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fame right line, and the Circles Circumterence canner 
be drawn, another right line, and the Angleof the half 
Circle, and Diameter, i greater than any acute Angle, 
made of right lines, and the Angle, without the Cir- 
cumference, # leſſer than any right line Angle. 

17 From a point given, without a Circle, to draw a 
line, that ſhall towch a Circle given. 

18 If aright line do touch 4 Circle, and from the 
Center be drawn arieht line to the point of touching, 
then is that line Perpendicular #0 the ronch line, 

19 If a right line dotouch a Circle, and from the 
point of touching, beraiſed = the ſame line, a Per- 
pendicular throughthe Circle, in the ſame Perpendi- 
cular line, is the Center of the Circle. 

20 lnaCircle, a» Angle at the Center &s double 
toan Angle at the Circumference, ſo that both the An- 
ples haveto their Baſe the ſame part of theCitcumferen, 

21 11 a Circle,the Angles which ſtand upon one andthe 
ſame part of the Circumference are equall one to another, 

22 If within a Circle, be deſcribed a Figure of four 
fraes, the Angles thereof, which are oppoſite one 40. ano- 
ther, are together equall to two right Angles, 

23 Upon one and the ſame right line, cannot be deſcri- 
bed two ſexments of a Circle, which ſhall be alike 
form, and unequall in quantity, 

24 Like ſegments of Circles, deſcribed upon equal 
right lines, are equall one to another, 

25 A ſegment of a Circle, being. given, to deſcribe 
the whole Circle, whereof the ſegment is 4 part, 

26 Equall Angles in equal! Circles, do fland upon 
«quali parts of the Circumference, whether the: Angles 
bein the Center,or inthe Circumference of the Circle. 

27 Inall Circles, the Angls which ſtand upon equal! 
parts of the Circumtetence, are equall the one to the 
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other, whether thoſe Angles come at the Center, or is 
the Circumference. 

28 Inequall Circles, equall right lines doe cut off 
equall parts of the Circumference, the greateſt part 10 
the greateſt, and the leaſt tothe leaſt. 

29 Inequall Circles, equall parts of the Circumfe- 
rence, are ſubtended with equall right lines, 

30 To ajvidethe part of a Circumference of a Cir- 
cle, into two equall parts. 


31 ina Circle, the Angle which ſkaudeth in a half 


Circle, (that i upon the Diameter) s 4 right Angle, 
but an Angle that ſtandeth in a ſegment, that i greater 
than a balf Circle, that Angle & leſſe than a right An- 
gle, and an Angle that ſtandeth in 4 ſegment, that is 
leſſethan a half Circle, that Angle s greater then a 
right Angle, and the Angle of the greater ſegment is al- 
ſo greater than arieht Angle, and the Angle of the leſ- 
fer ſegment, is leſſer than aright Angle, = | 
32 If aright line touch a Circle,and from the touch- 
point be drawn arieht line cutting the Circle through, 
the Angles whichithat line and the touch doth make in 
the touch point ,are equall tothe Angles which can be made 
inthe ſegments of theCixcle,eacb in hs Mternate ſegment. 
33 Upon «right line given, 10 deſcribe a A por of 
a Circle, which ſhall contein an Angle equali to 4 given 
right line Angle. d” 
34 From a given Circle, to cut off a ſegment} which 
ſhall contein au Angle equall to a given Angle. | 
35 If ina Circle, two right lines do cut through the 
one the other, the right angled Parallelograms, compre- 
heyded under the parts of the one lint, i equal to the right 
angled Parallelogram comprehrnded under the parts of 
the other line, ' © PERS 
36 If without a Circle be ta 


from 


ken 4 point by adventure, 3 
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from that point be drawn tworight lines, to the Circle, 
ſo that the one of them docut the Circle, and the other 
doth touch the [ame Circle, the right angled Parallelo- 
gram, which made of the whole right lint, which doth 
cut the Circle, andeof that part of the ſame line, which 
lieth between the point and the utter Clicumference o 

the Circle, & equall to the Square' that # made of the 
line that toucheth the Circle, 

37 If without a Circle,a point be taken by adventure, 
and from that point ve drawn 10 the Circle, two right 
lines, of which, the one doth cut the Circle, and the 0- 
ther doth fall upon the Circle, and that in ſuch ſort, that 
theright axgle Figure or Parallelogram, which & cou- 
teimed under the whole line, which cutteth the Circle, 
and that part of the ſame lige, that us between the point, 
and the utter Circumterence of the Circle, is equall to 
the Square of the line falling _= the Circle, then that 


line , which ſo falleth upon the Circle ſhall tonch the 
Circle. | | 
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1 G28 Na given Circle, to apply aright line equall 

71) IS; 104 right line given, which doth not exceed 
PUcl the Diameter of the Circle. 

2 Ina gives Circle, to deſcribe 4 Triangle, equiar- 
gled to agrven Triangle. 

3 About 4 Circle given, to deſcribe « Triangle equi- 
angled, tos Triangle given, 

4 Ina Triangle gives, to deſcribe a Circle. 

5 About 
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About a Triangle given, to deſcribea Circle, 
6 To deſcribe a Square within a givenCitcle, 
7 About a Circle given, to deſcribe a Square, | 
$ Ina givenSquareto inſcribe a Chile, | 
9 About a Square given, to deſcribe aCircle, ; 
10 TomakeaTriangle of two equall ſides,calted I{ol- 7 
celes, which ſhall have either, or each Angle at the Baſe 
donble tothe other Angle. 
11 1z4a Circle g:ven,todeſcrive a Pentagon Figure, 
or an equilateratl, and equiangled five Angle. 
12 About a given Circle, to deſcribe an equilateral 
and equiangled Pentagon or five Angle Figure, 
13 Anequilaterall and equiangle Pentagon Figure 
being given, t0 inſcribe init a Circle. | 
14 About a Pentagon or Figure of fve Angles g7- 
wen, being equilaterall, and equiangled, to d:ſcribe 4 
Circle. | OR. 
15 Ina Circle given, to deſcribe a Hexagon, or a 
Figure equilaterall and equiangle, o _ Angles. 
16 Inagiven Circle, to inſcribe a Quindecagon, 
or 4 Figure of fifteen Angles, equilateral and equi- 
angled. 


In the fifr Book. 

{22 F there be a number of Magnicudes, bow 
many ſoever, equimultiply to a like num- 
ber of Magnitudes, each to each : hom 


Sees Mulciplex one Magnitude js to one, ſ 
Mukiplcx are all the Magnirudes #0 al, if 
2 
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2 If the firſt be equimultiplex to the ſecond, as the 
third i tothe fourth, and if the fift be alſo equimulti- 
lex tothe ſecond, as the wy 6 to the fourth, then ſhall 
the firft andthe fift addcd tegether, be equimuliiplex to 
| the ſecond, as thethird andſ1xt added together, ws tothe 
ourth, 
p 3 If there be four Magnitudes i» Proportion, ſo that 
the firſt i tothe ſecond, as the third s ro the fourth, and 
if there cometwo Magnitudes more to the ſame, in ſuch 
ſort, that the Proportion of the fift « to the firſt, as the 
ixt 10 the third, then s the fift alſo to the ſecond, as the 
ixt & tothe fowth. 

4 If the firſt, be tothe ſecond in the ſameProportion 
that thethird s to the fourth, then alſo the equimultiplices 
of the of and third, unto the equimulzuplices of the 
ſecond and of the fourth (according 10 any Multiplicati- 
on) _ havethe ſame Proportion, being compared to- 
gether : the fift tothe firſt, as the ſixt to the third, and 
the ſeventh tothe ſecond, as the eight to the fourth, then 
are the four laſt Magnitudes alſo proportioned, . 

5 If aMagnitude be equimultiplex to a Magnitude, 
45 apart taken away of the one, to a part taken away of 
theother, thereſidue of the one, to the reſidue of the 0. 
ther "42s be alſo equimultiplex , as the whole i to the 
whole. | 

6 If four Magnitudes be proportioned, and from the 
firſt and the third, a part be taken away, ſo that the firſt 

art be tothe ſecond Magnitude, as the ſecond part is to 
the fourth Magnitude, then «the fir [t reſidue, to the ſe- 
cond Magnitude, as the ſecond reſidue uw t0 the fourth 
Magnitude. 

'7 Equall Magnitudes have #0 one and the ſame Mag- 
nitude, oxe aud the ſame Proportion, and one and the 
ſame 
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ſame Magnitude, bath 10 equall Magnitudes, and the ſelf 
ſame proportion, | 

8 Uncquall M agnitudes being taken,the greater hath 
0 one and the ſame Magnitude, a greater proportion then 
hath the leſſer,and that one and the ſame Magnitude hath 
40 the leſſe, a greater proportion, then it hath to the 
greater. 

9 Magnitudes which have to one andthe ſame Magni- 
tude, one and the ſame Proportion, are equall the one to 
the other, ana theſe Magnitudes unto whom, one andthe 
ſame G—_ hath one and the ſame Proportion are 
alſo equa 

10 Of Magnitudes compared to one and the ſame 
Magnitude, that which hath the greater Proportion, 
u the greater, andthat Magnitnde, whereunto one and 
” ſame Magnitude hath the greater Proportion # the 
eſſer, Fe 


11 Proportions, which are one and the ſelf ſame to 


any oxe Proportion, are alſothe ſelf ſame the one to the 


other, 

I2 If there be a number of Magnitudes, how many 
ſoewver proportional, as one of the Antecedents #, to one 
of the Conſequents, ſo are all the Antecedents to all the 
Conſequents. 

13 If the firſt hath tothe ſecond, the fame m_—_ 


that the third hath to the fourth, andif the third hath to 


the fourth a greater proportion than the fift hath to the 
ſixt : then ſhall the þf alſo have tang /f ſecond, 4 
greater Proportion than hath the fift tothe ſixt. 

14 1s four Magnitudes, :f the firſt have 10 the ſecond 
the ſelf ſame Proportion, that the third hath to the 
fourth, and if the firſt be greater than the third, the ſe- 
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cond is alſo greater than the fourth, aud if it be equal, 
then equall, if leſſe, then leſſe. 

15 Likeparts of Multiplices , and alſo their Mul. 
tiplices compared together, have one and the ſame Pro- 
portion. | 

16 If four Magnitudes be proportional, then alter- 
natclie they are alſo 2 110 : 

17 If four Magnitudes be propertionall, being com- 
poſed,then are the ; on oy proportionall, being divided. 

18 If Magnitudes divided, be proportional, then 
alſo compoſed, they ſhall we proportioall. 

19 If the wholebe tothe whole,as the part taken away, 
& to the part taken away, then ſhall the reſidue be to the 
refidue, as the whole, ts tothe whole, 

20 If there be three Magnitudes #n ont order, and as 
many other Magnitudes in another order, which being 
taken two and two, in each order, are.in one andthe ſame 
Proportion, ana if of Aquality, in the firſt order, the 
firſt be greater thanthe third, then in fry fave oraer, 
the firſt ſhall be greater than the third, and if it be equall, 
then equall, and if it beleſſe, then leſſe. 

21 If ſix Magnitudes be proportioned without. order, 
that t,"that the firſt be ts the ſecond, as the fift &\to the 
ſixt, and the fourth be tothe fift, as the xa s to the 
third, then (like as inthe former Propolition) ſhall the 
firſt be tothe third, as the fomrth #s tothe ſixt. 

22 If there be ſix Magnitudes in Propartion one to 
another (according 10 the Contents of the 20 Propofi- 
tion) then haththe firſt ſuch Proportion to the third, as 

the fourth hath to the ſtxt, 

23 If there bethree Magnitudes in one order, and as 
many in another order, which being taken two aud two in 
each 
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each order, ere in one and the ſame Proportion, and if 
alſo their Proportion be perturbate, then of Equality, 
they ſhall be in one and the ſame Proportion. 

24 This Propoſition & i c (gp of the ſame contents 
of the former ſecondof this book, and therefore needeth 
mot toberepeated, onely there s ſpoken of Multiplices, 
and hereof Magnitudes. 

25 If four Magnitudes be in Proportion, then are 
the greateſt and leaft (or the filſt and fourth) greater 
than the other two. 
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In the fixt Book. 


Riangles and Parallelograms which are under 
one and the ſelf ſame height,are in Proportion, 
as the Baſe of the one is totheBale of the other. 

2 If to anyone ſide of a Triangle, be drawn aParallel 
right line, it ſhall cat the ſides of the ſame Triangle pro- 
portionally, and if the ſides of a Triangle be cut proporti- 
onally, a right line drawn from Section to Sefton, i 4 
Parallel ro the other ſide of the Triangle. 

3 If an Angle of a Triangle, be drvided into two 6 
quall parts, and if the right line which aivideth the An- 
gle, divide alſothe oats 2/000 of the Baſe ſhall 

be in the ſame Proportion theone to the other, that the 

. Other ſides of the ſaid Triangle are, and if the ſegments 

of the Baſe be in the ſame Proportion that the other 

ſides of the ſaid Triangle are, 8 right line drawn from 

the 'o of the Triangle to the Section, ſhall divide the 

Angle of the Triangle into two equall parts. 
2 
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4 In equiangled Triangles, the fides which contein 


the equall Angles are proportional, and the ſides which 
are ſubtended under the equall Angles are of like Pro. 
portion. | 


5 If two Triangles have their ſides proportional, 


the Triangles are equiangled, and thoſe Angles in them 
are equall , under which are ſubtended, ſides of equall 
Proportion, 


6 If there be two Triangles, whereef the one hath 
one Angle equall to one Angle of the other, and the ſides 
including the equall Angles, be proportionall, the Trian- 
gles ſhall be equiangled, and thoſe Angles in them ſhall 
be equall, under which are ſubtended ſides of like Pro- 
portion. 

7 If there be two Triangles, wheresf the one hath 
one Angle equall ts one Angle of the other, andthe ſides 
which include the ther Angles, be propertionall, and if 
either of the other Angles remaining, be either leſſe 6r 
not leſſe than aright Reals then fhall the Triangles be 
equiangled, and thoſe Angles in them ſhall be equall, 
which are conteined under i. fides proportionall. 

8 If in arieht angled Triangle, be drawn from the 
right Angle, unto the Baſe, « Perpendicular 1;ze, the 
Perpendicular line ſhall divide the Triangle into two 
ane NG to the whole, and alſo like the one to the 
ther. 

9 A right line being given, to cut off from the ſame 
any part required. 

10 To divide a right line given , not divided, 
like unto a right line given, being divided. 

11 Untotwo right lines given, to finde a third mn 
Proportion #0 them. 


12 Unto 
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12 Untothreeright lines given , 10 findea fourth in 
Proportion with them, 


13 Hmio two right lines given , to finds out a mean 


Proportionall, 

14 Inequall Parallelograms, which have one Angle 
of the one equall to one Angle of the other, the ſides ſhalt 
be reciprocall, namely thoſe ſides which comtein the equall 
Angles, andif Parallelograms which have one Angle 
of i e-one,equall to one Angle of theother, have alſo their 
ſeas reciprocall, namely, thoſe which conteinthe equall 
Angles, they ſhall alſo be equall. 

t5 In oh equal! Triangles, which have one Angle of 
the one equall to one Angle of the other, thoſe ſides are 
reciprocall, which include the _ Angles, and thoſe 
Triangles, which having one Angle of the one, equall 
ro one Angle of the other, have alſo their ſides which 
doth include the equall Angles reciprocall,are alſo equal, 

16 If there be four right lines iz Proportion, the 
right Angle Figure made of the extreams, is equall to 
the right Angle Figure, which # conteined under the 
means, andif theright Angle Figure conteined under 
theextreams, be equall to the right Angle Figure, which 
is conteined under the means, then are thoſe four lines in 
Proportion. 

17 If there be three right lines in Proportion, the 
rieht Angle Figurethat s included of or under the ex- 
treams, ws equall to the Square which is mage of the 
miaan,andif theright Angle Figure, which s made of 


the txtreams, be equal to the Square of the mean, then - 


are thoſe three riebt lines proportional, | | 
18 he Soils line given, 10 deſcribe a right line 


Figure, like, and in like ſort ſituate, to a right tine Fi- 
Lure given. - Rs 
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19 Like Triangles are one t0 another in duple Pro- 
portion, that the ſides of like Proportion are. 

20 Many ſided Figures right lined, which are like 
ſituate, may be divided into like Triangles "rn Wo 
quall in number, and of like Proportion #0 the whole, and 
the oxe of thoſe many ſided Figures, & t0 the other Fi- 
gure, in duple Proportion, that the one of the fides of 
{ike Proportion, # to one of the ſides of ike Proportion. 

21 Right lined Figures, which are like to one and the 
ſame right line Figure, are y the one 10 the other alike, 

23 If there be four right lines proportionall, the right 
line Figures alſo deſcribed upon them, being like, and in 
like ſort ſet, ſhall be proportionall, and if the right line 

Figure deſcribed upon them, be proportionall, thoſe right 
lines alſo ſhall be proportional. 

23 Equiangled Parallelograms, have the one to the 

other, that Proportion which s compoſed of their ſides. 

24 1n every Parallelogram, the Parallelograms 4- 
bout the Diametient or Diagonall , are like unto the 
whole, and alſs like the onethe other. 

25 Unto aright line Figure given, to deſcribe another 
Figure like,which ſhall alſo be equall unto another right 
Lime Figure given, 

26 If from a Parallelogram betaken away a Paralle- 
logram, like unto the whole, andin like ſort ſet, having 
alſo an Angle common with it,then « the Parallelogram 
about one and the ſame Diagonall line with thewhole. 

27 If uponthe half of a right linebe made a Paralle- 
logram, and upon a part of the ſame line,be made another 
Parallelogram #n ſuch ſort, that  Parallelogram made 
upon the part remaining, like unto the fÞ, and in like 

ort ſrtuate, and ſtanding uponthe ſame Diameticnt,then 
« the Parallelogram ſtanding uponthe half line, greater 
then that which andeth upon the rft part 28 Up- 
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28 Upon 4 givenright line, to make two Parallelo- 
grams of one andthe ſame height, whereof the one ſhall 
be in forme and ſituation like to a given Parallelogram, 
and the other ſhall be in quantity equal! to aright line Fi- 
guregiven( if the Figure given do not exceed a Paralle- 


. logram, made of the half line given, andlike and in like 


«+. "x 
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ſort ſituate zo a Parallelogram given) & wanting is Fi- 
gureby the Parallelogram firſt named, to the filling up 
of the live given. : 

29 Upon a given rieht line, to make a Parallelogram 
equall toa right line Figure given,and exceeding inFi- 
gure,by aParallelogram,/;ke wnto 4 givenParallelogram 

30 To divide aright line given,by extream and mean 
Proportion. 

31 Inright angleTriangles,theFigurcs made of the ſide 
ſubtending the right Angle, s equal! to the Figures made 
of the fides comprehending theright Angle,ſothat the ſaid 
three Figures be like,andin like ”=_ ſituate or deſcribed, 

32 1ftwoTrianglesbe ſet together at oneAngle, having 
two fides of the one / mee to two ſides of the other, 
that their ſides of like Proportion be alſo parallels, then 


the other fides remaining of theſe Triangles ſhall be in 
oneright lint . 

33 Inequall Circles,theAngles have one and the ſame 
Proportion that the Curcumferences have, wherein they 
confi lt,wheth.r the Angles be ſet at the Centers or at the 
Circumfterences, and #n like ſort arethe Sectors, which 


aredeſcribed upon the Centers. 
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0 make two right line F ipures like Oo equal 


Prop. I T 
and in like ſort ſituate, unto a right line Fi- 
oure given, which ſhall alſo have a Proportion grven. 


2 If two right lines cut one another Obtuſe angled wiſe 


and from the ends of thoſe lsnes which cus one another be 


dr awn 
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drawn lines perpendicular to either line, the lines which 
are between the ends, and thoſe Perpehdicular lines are 
cut reciprocally. Uk 

3 If tworight lines make an acute Angle, and from 
their ends be drawn to each line, Perpendicular lines 
cutting the ſame, the tworight lines given, ſhall be reci- 

procally cut proportionall, as the ſegments which are 4- 
bout the Angle. | 

a If inaCircle, be drawn two right lines, cutting 
the one the other, the Seions of the one, to the SeGti- 
ons of the other, ſhall be reciprocally propertionall. 

5 If from apoint given, (upoy a plain Superficics) 
be drawn two right lines to the concave Circumference 
of the Circle, theſe lines ſhall reciprocally be proportis- 
ned with their parts takeu without the Circle, and more- 
over a right line drawn from the ſaid point, and touchin 
the Circle, ſhall be a mean proportienall, between the 
whole line, andthe utter part or ſegment. 

6 If two right lines do ſand between two Parallel 
lines, which are cut through with athird Parallel line, 
that i done in equall Proportion. 
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y - The firſt Book of 

form divers Figures accordingtotheys- 
riety of their {des and angles, and com: 
pareth them with T riangles, andalſo one 
with another. In this Book alſo is taught 
how a figure of one form may be reduced 
or changed into a figure of another form, 
This Book being of molt frequent and 
common ule, is put inthe firſt place , as 
having dependance on none of thoſe 
which follow, though they do much de- 
pendon this. And foraſmuch as all the 
 - Demonſirations and Proofs of all the Pro- 

_ pofrtionsin this Book do depend _ the 


grounds and principles nexr fol owing, 


 whichby reaſon of their -plainneſſe need 
no declaration , yet to remove all incon- 
veniencies, a bricfe explanation of them 
followeth a 


* 


D E- 
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DEFINITIONS, 


Point s that which bath 


no part. 

Irtiscalledin Greeke onsior, that” 
15,4 $7 igne, becauſe itis @& 
void of all Magnitude, 

- as the poivt above no- 

by with A, isa ſogne of that which is conceived 1n the 
minde: Ir ischefame with Unityin Number, with Inſtaw 
in Time, and with Sound in Msſick. 


2. ALines length without breadto. 


There appertain to quaztity three 
dimenſions, as length, breadth, and A————B 
thickneſſe, and by theſe three are all 
wn meaſured, the firſt of which isa Lize, defined as 
to bþea h without breadth or thickneſſe, as the 
line A' AB, becanfe a pajyr, from whenceir proceederh, is 


voidof all quantity, 


3 T he ends or limits of aline are points. 


A line hath his beginning from a 
M200 likewiſe enderh i in a point, A-————B 
ſo tharir is 1 , thatp o1pts arc. 
Bad hor parts bf a= but only the terms 


and 
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and ends ot quantity,as the points A and B are only the ends 
of the line A B, and no parts thereof. 


4 A right line * that which lyeth equal. 
ly between his points. 


As the whol line A B,lyerh ſtreight 

A———B and cqually berwcen the points A 

and B , without any. going up or 

comming down on cicher fide; being the ſhorteſt extent 
that is or may be from one pointto another, 


5 ASuperficies i that which bath on- 
ly length and breadth. 


A Super ficiesis the ſecond kind 

——— = of quantity, andto jtarc attribu- 

| | tedtwo dimenſions , length and 

breadth , but not thickneſſe, for a 

= 1 205 is the term or end of 

a Boa), asa lineis the end and 
terme of a Super ficies, | 


6 Theextreams of a Superficies are lines. 


As the cads, limits, or bounds 
1 of alineare points, confining the 
line, ſo. are lines , the limits, 
bounds, and ends jncloſing a $#- 
_ perficies : As jn the figure, you 
| | may-ſee the. Swperficies .incloſed 
with four lines, which are the extreams or limits there. 


7 AplainSuperficies # that which ly- 
- #th equally between bis lines. 


Like as a right Line is the 

- — > ſhorteſt extentio or —_ from 
one point td another , ſo a plain 

| - Saperficies is the ſhorteſt exrenti- 


Lt] on or draught from one lineto 
+4 | ' another. 


8. A plain Angle #*-the inclination or 
bowing of two lines the one to tbe other, and 
the one touching tbe other, and not being di- 
rely joyned together. . '/ 


Asthetwo lines BA and C A, 


B inclinethe one to the orher , and 
? A touch the one the other in the 
* . point: A;-in which point is made 


6 theangle BAC. 


_ 9 And if the Lines 


_— 
Fl which contain the Angle 
—_— be right lines, then wit 
calted a right lined angle. 
Astheangle B A Cis a right lined angle , where note, 


that aiangle is (for themoſt part) deſcribed by three let- 
ters, of which the ſecond , 01 middle Jerter , Se” 


: ” ta, B+ = % . 
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the very angle, and therefore is ſet ar the very angle, as in 


eheangleB AC, Arcpreſenteth theangular;pojar. 


A crooked lined angle is that which .is contained of 


crooked lines, and a mixrangle both of right and crooked 
lines, as inthe figure. 
10 When a right line\ ſtanding upon a 
right line, maketh the angles on either fide 
equall , tben either of thoſe angles is aright 
angle.; and the. right line which ftandeth e- 
Rs called aPerpendicufar line to that 
wp which it landet TT I 
EL a As upan theright line C D, ſup- 
A pole there doeſtand anather linc 


| 

' 1... A By in ſuch ſort, tharit maketh 
4 THT rhe angles on cither ſide thereof c- 

| 


— quall, namcly,theangle A B Con 

T Þ D  theone-fide, equall ro the angle 

..;- ABD on theother ſide, then arc 

cachof thoſcangles right angles, and the line A B, which 

ſtanderh erceted on the line C D, is a Perpendicular to the 
jaidline CD. | 


-:11 An Obtuſe Angle 5s that which is 
greater than # right angle. 
| As theangle C BE (inthe following figure)-is greater 


-thanthe rightan EA BC, by theangl Ea » 
fore ian GLinfe ongle. Foy WERY 3. De 
| 12 An 
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12 An Acute Angle i that which 
| leſs thang right angle. 


As the angle E BD isanacute 
angle, becaule it is lefle than the A E 
righr angle A BD, by the other | 
acute angic AB E. 


_——___ 


\ Ml. terms CC 3B » | 


the he of every thing. . ; 

| Asa paint is the limir or term of aline, lines he li- | 
mir-orterm of a Superficies, anda Saperfiies is theend or jþ 
limit of a Body fold. ", 


4 A Figace; irthat which i # contained 

_ one limit orterm, or many . | 

15 A Circles 2 Plain figure contarned 
under one lane; which is called a Circuinfe- 
rence, unto TE all lines drawn from one 

point within the fignre, and falling upon the * 

Ciretwhfcrencerbever' ure wp theo we 

to the other. 


As the Circle A B Cisa "OY 
comained under onclinc, namcly, 
the crooked line A B'C,' winch 1s 
the Circumference thereof, in the 


—— of _— _—_ __ 
| ev 
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the point D , fron which poine all lines drawn to the 


Circumference are equall one toanother, as the lines DA, | 


DB, DC, arcallequall. 


16 Andthat point is called the Centre 
of the Circle. 


As inthe former figure, the point D is the Centre. 


17 A Diameter of a Circle is aright 
ltne drawn by the Cemte thereof, and ending 
at the Circumference on either ſade dividing 


the Circle into two equall parts. 


_ .. Ascheline A DBin this Cir- 
cle, is the Diameter thereof, bc- 
cauſe ir pafſerh from the point A 


—— B tothepoint B , and ſo likewiſc 
through the CemerD, and di- 
154 videth-the whol Circle into two 


equall parts. 


. 18 A Semicircle & 4 figure which is 
contained under the Diameter ,&- under that 
part of the Circumference which is cut off by 


tbe Diameter. 

\PY As the Semicircle ADB,is 

contained under che Diameter A 

B, and alſo under theparr of the 

al GE _ Circumference A D B, which is 
———b cucoff by the Diameter AB. 


_ 
4 wi. - f X 
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19 Alſction, orpor- <> 
tion of aCircle is a figure 


which is contained under aright line, and a 
part of the circumference , greater or leſſer 
than the diameter. 

20 Ripbt lined Figures are ſuch which 
are comamned under right lines. 

21 T bree fided Figures are ſuch as are 
contained wander three right lines. 

22 Four ſided Figures are ſuch as are 
comained nnder four right lines. 

23 Many frded Figures are ſuch which 
bave more fedes than four. 

24 Of three fided Fi- 
ures or 1 riangies, an c- 
Haterall Triangle s 
that which bath three e- TIRE 
qual frdes. © 

25 lfoſceles * 4 tri- / 
angle which hath only two / 
ſfedes equall, © 

-— S 265ca- 
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26 Scalenum 7s 4 tri- 


"< angle whoſe three ſrdes are 


all unequal. 


As therearethtee kindes of Triangles by reaſon of the 
diverſity of the ſides, ſo are there alſo three kindes of Tri- 
angles by reaſon of the variety of the angles : For cyery 
Triangle containeth one right angle and two acuteanigles, 
or one obtuſe angle and twoacute z or three aCuteangles, 


27 AnOrthigonium 
or aright angled] riangle, 
i aT riangle which bath a 

— right _ 
28 An Ambligoni- 
- um , 0r an obtuſe angled 
Triangle, s a Triangle 
: which bath an obtuſe angle. 
29 AnOxigonium 
or an acute angled T rian- 
ge , a 1riangle which 


ath all bis three angles a- 
CHEE, 


30 A Quadrat or 
Square # that whoſe ſades 
are equall, and bis angles 

right, ET? MOTORS” YI A 


NET OWRER 
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31 A long Square 
is that whoſe angles are 
right, but the ſades une- 
quall. 

32 Rombus, or aDz. 
F amond,is a figure baving Dr ny 
| fourequal ſides,but is not 
| I ' 

33 


homboides, x 

a figure whoſe oppoſrte W-.\ 
ſraes are equall, ©- whoſe 5 
oppoſrte angles are alſo e- \ d.* 

_ quall , but hath neither e. \_ 
qual ſides nor right angles 
34. All other figures - 

| of four ſades,beſades theſe, 
| are called I rapezia or 
T ables. * 
35 Parallel or equz- 
diftant right lines are ſuch 
which being in one © the © 


ſameSuperficies produced lavmen vevermeet. | 


—— 
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14 þÞ kinde of principles , now follow Petiti- 
Ze? ons , which are certain generall ſencen- 
Z ces, ſoplainand peripicuous, that they | 
2A atc perceived to betrucas ſoon asthey 
A be uttered, and no man thar hath bur 

SE pg common ence can nor witldeny them. 
The Requeſts follow. 29 


1 From any poiut to any point ,todraw a 
right line.” 


As from thepoinr Ao the point 
A—— —-Þ B,whowil deny, bur cafily grant, 


thar a right line may be drawn, 


2 T oproduce a right line, finite, ftreight 
forth continually. 


| As todraw in length continu- 

A— Þ—c ly theright line A B, who will 

: | not grant * For there is. no Mag- 
nitude ſo grear but that theremay be a greater, nor uw 


1 


Iz — — 


| are equall tbe one tothe 
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[rt little but that there may bea leſſe: Sothar the line A B 
may be extended to the point C, and fo onto another. 


3 Upon any centre, 
and at any diftance, to de- 
ſcribe aCarcle. 


4 All right angles 


other. 
5 When a right line falling upon two 
right lines, doth make on 


one and the ſelf ſame ſede, KV 
te two imvard angles a. 
les than tworightangles | 

then ſhall thoſe two right lines being produ- 
ced at length, concnr on tat part inwhich 
2 two angles are leſſe than two right an- 
oles. bb pk 
6 That two right lines include not a 
Duperkicies, 


C O M: 


3 And if from equall things, ye 

take away equall things, the things remaining ſhall be equall, 

4 And if from unequall things, ye take away equal things, 
the things which remain ſhall be wnequall, 


5 Andif to unequal things, ye adde equall things the whol 
ſhall be anequall. 


6 Things which are double to one and the ſelfeſame thine, 
are equall the one to the other, | 


7 Things which arethe half of one andthe ſelfeſame thing 


are equall one to the other. 


y Things which agree together , are equall the one to the 
other, | 


9 Every whole i greater then his parts. 


po. 
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| EUCLIDES 
| ELEMENTS. 


Problem 1. Propoſition x. 
Y Upon a right line given, not being infinite, 
; to deſcribe an equilateral T riangle, or © 


with three equall ſides. 


Conſtruction. 


$2 the right line given 
be AC, ſer your com- 

naſſesar the diſtance of the 

fine AC, and with one 

foot in A, wirh the other 

foot draw the arci of a 

[ Circle, as CD, and the 
| ſame diſtance remaining, 
ſer one footin C, & with 

the other draw thearch A 

E, cutting through the 

ſ formerarch CD in the point B, and from the point of cur- 
]* tingB, drawlinesto AandC, thenisthe Triangle A B C 


equilarerall, oralike ſided. 


Demonſtration, 
'Foraſmuch as the line AB is equall to the line A C, 


and 


Me — 
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and alſo BC equallto A C,(by the r 5 definition, )i follow. 


eth, (bythe firſt common ſentence) that A Band BC, are 
cach of them equall ro A C, and the Triangle equall ſided, 


Probl. 1. Prop. 2. 
From a point given, #0 draw a right line, 
that ſhall be equall to a right line given. 


Conſtruction, 


The line given-is A 


” B, and thepoint givenis 

= F. From the point EF, 

] drawalineto A,as AF, 

EP, > Soon te and upon the line A F, 
ORD ——} makean equilateral Tri- 


* angle, as AFE (6the 


\ former P 
" exend AEroC, and 
fromA.asfrom a centre, 


ſtance A B, cutting the live A C inthepoinm C: then is A 
C equallto A B (6y the r5 definzezion,) prolong alſo the 
line E Fro D, and omof E, trom the point C, draw the 
arch C D, cutting theline E Din D: thenistheline FD 
equal! ro the given linc A B. 


Demonſtration. 


Iris evident (by the x5 definition) that E C is equallto 
' E D, from whenceif we take A Eand E F. bein equall, 
- thereſhall-reſt A Cequall to A B, and D Fequal to AC, 


ſition, ) and 


draw an arch at thedi- 


then _ 


j 

: 
3% 
: 
' 
| 
| 
A 


tad. — 3 aro Os T> 


' Two unequal right lines being given , to 


the point B, witch the 
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thenis FD equallto AB allo ; by the r common ſentence, 


T he ſame another ay. 


Takewith your Compaſſes, the length A B, and then 
with the ſame diſtance, ſer one foot in the point F, and 
with the other foot, make the point in D, then draw the 
line from F ro D-henis that line F D equallto A B. \M 


Probl. 3. Prop. 2. 


cut off from the longeſt, a right line equal 
to the ſhorteſt. 


Conſtruction. 


The ſhorteſt line g1i- \ 
ven is A, the longeſt is ——————- 
B C, (by the former Pre- 
poſucion) draw from the 
point B, a line <quall. to 
A,as B D: Then from 


diſtance BD, .draw an B 
arch, as DE, cutting the | | 
line BC, inthe poinc E, then is the line B E, cut off from 
theline B C, equall rothe givenline A. 


Demonſtration. 


Foraſmuchas the line B D, iscquallto the line A rn 
— 4H tne 
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the lineB E equall cothe line B D: then is rhe line B E, 
alſo equall to A, (by the firſt common ſentence.) 


Another way. 
Take with your Compaſſes, the diſtance or length of 


the line A, and that diſtance nored from B toward E, in 


tacline B C,comes toE, then is B Eequall ro A. 


Theorem 1. Propolition 4. 


If there be two 1 riangles, of wbich the two 
ſides of the one T riangle be equal to two 
fades of the other T ria le, each to his 
correſpondent ſide, and the angles, which 
are conteined nuder thoſe lines, be alſo e- 
quall the one to the other, then «s the third 
fide (called the Baſe) of the one,equall to 
the Baſe of the other, and the wholeT ri- 
angle of the one, equall totbe whole Tri- 
angle of the otber, and the other angles 

- remaining, ſhall be alſo equall td the other 
angles remaining ; the one to the dther, 
under which are ſnbtended equal ſides. 


Conſiniction. 


Oftrhofe two Triangles ABC, and HIG, the two | 
fades 
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fides of the 'one Tri- ,, 
angle A B C, namely, 
the ſides AB, and A 
C, are <quall to two 
fides of rhe other Tri- 
angle, namely,to H G, 
and H I, and the angle 
A cquall ro the angle 
H, Then (6y the intent : 
of this Propoſition)ſhall CD B G TW 
the Baſc as C B, be c- | 

qual] rothe baſe of the other, as G I,and the angles upon 
he baſe C B, equall totheangles upon the baſe G I, that 
is, the angle C equall ro G, and Bro I. 


.H4 


Demonſtration. 


For if they were nor equall, let us then take the baſe of 
the Triangle ABC, thar is, the line B C, to be longer 
then the baſe of the Triangle H 1G, thar is the line I G, 
and ler the ſame be cur off in D, ſo that B D, be cquall 
(by ſuppoficion) co I G, and er theline A Dbe drawn,and 
thenthe fides A D, A Bot the one Triangle ſuppoſed to 
be equal! to the ſides H G, H1, of the other Triangle, 
namely, A D equallroH G,and A Bequallto HI; then 
muſt theangle B A D bealſo equall ro thefangle 1H G, 
thatis to theangle B A C, the part cquall ro the whole, 
and the linc of rhe Baſe B Dequall co the line BC; the 
parr alſo equall ro the whole, which is impoſlible, and 1s 
contrary tothe 9 common ſentence. 

This fonrth Propoſition being a Theoreme, is onely Ipe- 
culation and contemplation of mind, without action, and 
foraſmuch as Exctide hath in his demonſtration uſed ſome 

Tr 4 2 acti- 
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aQion,(as thecoparing cfthe one Triangleto the other,by 
lying the one upon the other)for the berter underſtandin 
of his demonſtration (by reaſon, that before this Propoſt. 
tion, there was none 0thereo prove the ſame by) he hath 
uſed the ſame by apply;zngaad- comparing one Triangleto 
another, the wholeco the whole; but I make no doubr, 
yur Exclide could have uſed words ſufficient, if he would, 
to have provedrhe ſame without {achaGction ; but whereas 
he hath compared the whole ro the whole , we may in 
theſame caſc, compare part to part, namely,lineroline;the 
more becauſe a line Mathemarticall is a length without 
bredch(6y the ſecond Definition) yea luch a length as isonely 
imaginary : anda Triangle being a ſuperficies(by the 27 
Definition ) whoſe extreams, or bounds, are lines (by the 
ſixt Definition, ) it cannot with reaſon be thought impro- 
per, if we apply line to-line, that is length to length, oney 
for the proof of rhis moſt excellent Theoreme , that ſo b 
checomparing the length of the one line, to the length of 
the other, his correſpondent line ; the truth of the Theo- 
reme might appear to the ſenſc :. foraſmuch as three lines 
of a Triangle,whether the ſame beall equall,or ewoequal, 
and the third umequall, or all unequall howſcever, being 
once limited ro any one poſition, the ſame lines will nor 
.concurre in any other place, then to that. whereto. they 
were firſt liggited, like inall orher right line figures, the 
thecontrary may happen : Ir followeth then, that in Tri- 
angles ra! ds it is impoſſible, thar the lines which doe in- 
cloſeche one Triangle, if chey be jn lengrh equall co the 
lines , which incloſe the other Triangle (each line to his 
correſpondent line)that thoſe Triangles ſhould be unequal, 
either in form of Poſition, or quantity. of Area. 
* Wherefore the two ſides of the aforeſaid Triangle, 
namely, AB, A C, of the the one Triangle, being equall 
| | | r0 


i 
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to the two ſides of the ather-Triangle, namely, ro HI, 
HB, andthe baſe C B, beequall in length, co the baſe G 
], that then, not onely the angle A, ſhall be equall ro the 
angle H, buralſothe other angles ſhall be <qual, Ito B,and 
G to C, which was to be demonſtrated. 
Theor. 2. Prop. 5. 
An Ifoſceles, or T riangle of two equall 
ſides, hath bis angles at the Baſe equal the 
one 10 the other, and thoſe equall. ſrdesbe- 
ing produced, the angles that are under 
the Baſe, are alſa equall the one to the 0- 
| ther. 


Conſtruction. 


The Triangle ADC, D 
bath the fides A D, and D 
C,equall rhe one co the 0- 
ther, and therefore are the 
angles upon the baſe, as che AL 


6 oe © \ e: 


angles DCAandDAC, See q 
equallthe one to the other, PS,” 

and the angles under the n, /- 2M 
baſe, as A CE,and CAD, _ 
alſo equall theone to the other. "Os 


Demonſtration, 
Ler the two fides DA and DC, be produced at pleg- 


ſore, 
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ſure, ſothar D Bbecquall to BE, and then draw the lines 
AEand CB, foraſmuch, as therwo fides B Dand BC, 
arc equallro BE and B A, and the angle D common 19 
both of them, The Baſe C Bis equall' to AE, (by the 
fourth Propoſition) and the angles Band E equall, as alſo 
theangles DCB,andE A DB, asalſloBCA,andEAC, 
_ theſerwo taken from D CB, and E AD, there ſhall re- 
main the angles upon chebaſe A C D, and C A D equall 
one to ahOther. Furthermore, foraſmuch as AB, and B 
.C, are cwo fides, equall ro E ©, E A, and that the angles 
Band Enrecquall che oneto the other ; the baſe equall ro 
tht baſe, and cheanglesequallthe one corhe veher (by the 
former Propoſition) \t tollowerh that the angles under the 
baſe, as B 1 C, and E GC A, arcalſo equall: which was to 
be demonſtrated. | 


Theor. 3. Prop. 6 
J fa1 riangle bave nwo angles equall, the one 
to tbeother, the ſzdes alſo which ſubtend 


the equall angles, ſhall be equall the one to 
the other. 


ConſtruRtion. 


In chis Triatrgle D E F, are the 
angles EFD, and ED F equal, 
therefore are the ſides E D and E 
F alſorquall, 


Demonſtration. 


This is evident ( by the former 
Prope- 


? 
. 
ba 


Euclides. Elements. 23 © 


Propoſition) which we otherwiſe prove in this manner, if 
it were poſſible, that E F Frere longer than E D. then ler 


there be drawn, the line D G, cutting oft F G cquall to 


& 


ED, then muſttcheangles FD G, and F DE be equall, 
andthe part, equall tothe whole, which is falſe, and con- 
trary to che 9g common ſenrence. 


Theor. 4. Prop. 7. 
If from the two extream points of a line, 
#0 other [limes be drawn 0 any point, 
there canuat frombe ſelf-ſame points, or 
ends of the ſaid tine (on the ſame ode ) 
be drawn two,other lines, equal! to the 
firſt lines, the one to the other unto any 0- 
ther pornt. 


Conſtruction 
From the points A ng * E 
and D , are drawn two ® nb eeccoreregy 


lines, AB and DB,which 
doth concurre together 
inthe poinc B, ir. 1s not 
poſſible, that from the 
[urs A, there ſhould, be | - 
rawn a line equall co © D 
the line A B, a _ —_ 
thet from the point D, equall ro B D, which ſhould come 
+. os in any other point (upon rhe ſame {ideof the line 
'A D) then onely in the point B. De- 
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Demonſtration. 


Let us take it to be poſſible, and from the point C,drayw 
the line A C,and CD, asalſoB C, if this might happen. 
{rom the point C, then muſt the angles of the two Trian- 
oles,as ABD, and A C D be equall *{by the fourth Pro- 
poſitron ) being with cquall ſides ſubtended, as the Triangle 
D AC being part of the Triangle DAB,and ADB, 
part of A D C,ſhould beequall rorhe ſame A D C,which 
15 falſe contrary to the g common ſentence. 

And inthe ſame ſenſe, it the poinr fall wichin the Tri- 
angle, as in the other figure, in I, then muſt the angles 
DA1T, and A DIbecquall to the fame'D'A'E; A DE, 
the part equall ro toe whole, which is falſe alſo. - 


Theor.'s. - Prop: of 


If two I riangles have two frdes of tbe one, 


equall to two ſades of the other, each to bis 
correſpondent fide, and alſo the Baſe of the 
one, equ1ll tothe Baſe of the other, then 
hve thoſe T riangles alſo two angles, the 
one equall to the other, namely thoſe an- 
gles conteined under equall fades. 


Conſtruction. 


The Triangle A B C, hath two ſides, namely A C, 
$\0 A B,cqualliorhe two id es of the Triangle GHE,. 
| name- 
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namely,to the ſides GE, 
and GH , and the baſe 
C Bequallto the baſe.E 
H, wherefore, the angles -* 
conteined with equall : 
ſides are alſo cquall, if 


Demonſtration. 


This 4s made manifeſt #F FER. 
(by the fourth Propoſition) E H C 5 
which, may otherwile be 
thus proyed, It the angle G, wereleſſe than the angle A, 
let thexe be made another Triangle upon the baſe E H, as 
the Triangle E HF, whoſe ſides E F and FH, ler be ec- 
uallto C A, and A B,andthe angle F, cquall to A. Ir 
olloweth then, thatthetine E F, ſhall be equall ro E G, 
and FH, equallro GH, which (6y the former Propoſition ) 
is impoſſible, andthe other angles ſhould alſo be quell 
thatis G EH, part of F E H, equal! to the fawe F EH, 
which is falſe, and contrary to the g commpn ſentence, - 
and this Propoſition ts true, 


Probl. 4. Prop. 9. 


T odivide aright lined angle into two equall 
parts. 


A. 


Conſtruction. 


| Lertheright linedanglcbe A BO, to divide the ſame 
nto two ef > parts, take in the two tides, A B,B Orwo 


points equidiſtant from the point B, as the points I and w 
; V | | all 
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and draw the line from T, eo 
C, astheright line I C, and 
make upon I C an equilateral| 
Triangle I C D, (6y the fir 
Propofation )and then draw the 
lineB Dfrom B, ro D, that 
line B D, dothdivide the (aid 
angle into twoequall parts. 


o Demonſtration. 


Foraſmuch as the ſides BD, 
BI,arc equal to the two ſides BD,B C,and the baſe CD, 
cquall to the baſe I D, it followeth ( by the 4 and 8 Props- 
{itions) that the angles D B C, DBI are equal). 


Probl. 5. Prop. 10. 
Todividea right line being finite, into two 
equals parts. 


Conſtruction, 


The right line given is H B, 
make upon the ſameline H B,an 
equilaterall Triangle, as HC B, 
( 7 the firſt Propoſition) and then 
( 7 the former Propoſition) di- 
videtheangle C, into twoequal] 
parts, by theline C D, the fime 
line C D, fhall divide alſo the 
line H B, into two equall parts. 


De- 
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Demonſtration, 


Foraſmuch, as'C D and C H, are equallto C D, and 
C B, and theangle D.C Hequall rothe angle D CB. Ir 
followerth (by the 4 and 8 Propoſitions) that H D and D B 
arealſo equall the one to the other, 


© Probl, 6. Prop. 11. 
Upon aright line given, and from a point 
giveninthe ſame line, bow to raiſe up a 
perpendicular line. 


Conſtruction. 


Therighr line given is 

A B, the point inthe ſame 4 
lineis D, from the point 
D, make the point C, and 
\ on the other ſide of D, 
makethe pointE, ſo that ol 
DC, be equall ro DE, £ 
(eachof them as long as ______ _ T 
youpleaſe) and upon CE A © I) k Db 
make an cquilatcrall Tri- | 
angle (by the firſt) as X C E,and draw the line X D, and 
= line X D jhall ſtand perpendicular upon the giyen 
inc AB. 


Demonſtration. 
Foraſmuchas the two Triangles C X D, and END, 
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and with equall lines included, they have alſo equall an- 
gles (bythe 4 and 8 Propefitions) and the angles X D C, 
and X DE, areboth of them right angles, wherefore X. 
Dis perpendicular upon A B, by the zo Definition, 


Probl. 7 Prop. 12. _ 
Unto aright line given, being infunte, and 
from a point given, withont the ſame 


line, to draw a perpendicular line. 
Conſtruction, 
The _ line gi- 


” ven is and the 
4. point without the line 
*[* is D, draw an arch of 
a Circle, which ſhall 
cut che lineQ P,(from 
the given point D)in 
SEES , - thepoints C, and I, 
©, 3-31 © Oo ws. Rs. 
Q@  *©+-...N...-" YP drawtwo lines to the 
point D, as CD,ID, 
then divide hear D intotwoequall parts (by the 9 Pro- 
poſition) with the line D N, then is the line D N, perpen- 
dicularvpon the line Q P, from the point given D, in the 
point N. 


Demonſtration. 


Poraſmuch as theangles N D 1,and N D C areequall, 
then 
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then are the angles DN C,and DN I alſo equal,and right 
angles, and D N is perpendicular upon the ſameline QP, 
(by the former Propoſition.) 


Theor, 6. Prop. 13. 
If aright line doth fland upon another right 


line, making any angles with the ſame ; 
 thenare thoſe angles on both ſades of the 
ftanding line, ether two right angles, or 
equal} together ta two right angles. 


Conſtruction. 


Therighc line is A. C, 
upon the line A C, doth + 
ſtand the right line BD, D 
the angles on both ſides 
| of rne (ſtanding line BD, 
| astheangles DBA, and 
DBC, are together c- A 
quallrotwo right angles. 


Demonſtration. 


This is evident (by the r0 Definition) tor {o muchas the 
one angle is greater then a right angle, the other is leſſe 
then right, which yet moreclearly might be thus proved, 

 ettherebe raiſed from the point B a Perpendicular (by the 

former Propoſition )as B E, thenare the angles E B C, and 

EB A right angles, and the angle DBA is lefſe then a 

tight angle, by theangie D B.E; and by. ſs much 1s _ | 
an 
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angle D B C, greaterthena right angle, it is then evident 
thar DBA nd D BC rogerher, are equall to two right 
angles. 


Theor. 7. Prop. 14 - 

}f from 4 point in a right line two right lines 
 bedrawn,ifthen thoſe two anglestouching 
one another at the ſame” point be together 

equall torworight angles, then doe thoſe 
twolines come ſo togetber, that they both 
together make one right line. 


The Converſe of the former. 


'p From the point B in the 
line B-E, is drawn two 0- 
D 0 ther lines, asB C,BAin 
{uch ſort that the two an- 

gles EBA, and EBC 

| together , are cquall to 

A —_N_—  - Fworight angles, then do 


VI 


BE * tholerwo lines come ſo 
together, that chey make one right line. 


Demonſtration. - - - 


Let itbe ſuppoſed, thar A Bisnorin a right line with 

B C, but ler B D be the ſame, then ic followeth(byzhe for- 
mer Prepoſition ) that the angles E B D, E BC together, 
Jhould be equall ro two 1ight angles, which is falſe, 
| "op 
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| forEBAandEBC, are together equall thereto, andthe 
angles E B Aand EB C, arerogether lefle, by the angle 


DB A.ahereforethe propoſition is true, 


— 


Theor. 8. Prop. 15. 


If nworight lines do cut through oneanotber, 
thenare the two angles, which are oppo- 
ſte, equall the one tothe other. 


Conſtruction. 


ThelinesKM, LG, doe cut 
through one another in the point 
I, che angles oppoſtte, as K I L, 
MIG'are equal, as alſo KIG 
and LIM. | 


Demonſtration. 


Foraſmuch, as the two angles 


M' 


LIK, LI M,areequall rotwo right angles (by #4 : 3 pro- 
poſition) as alſo the ſame LIM and M IG, it followeth 
then, that if we take from both, the angle L I M,that then 
the angles remaining, KIL and MI G, are cquall,”the 
lame isalſd ro be proved, of theangles LIMand GIK, 
being equall, | 


The- 
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Theor. g, Frop. i6. 


In all Triangles, if one ſide be produced 
forth, thenis the outward angle greater 
then one of the inward angles, that ſtand 
oppoſnte to that angle, which is produced, 


1 | 


Conſtruction. 


In this Triangle AB 
C,isthe balc A Cpro- 
duced to D, the out- 


ward angleBAD, is 
grearer, then one of the 
inward angles ABC, 
or ACB. 


Demonſtration. 


, F 

Let the ſide AB, bedivided imo two equall parts in 
the point E,and ler aright line be drawn from C, through 
Eto F, fo that EF be equall ro EC, and draw another 
lincfrom Fro A, then are therwo Triangles CE B, and 
FE A equall (by the former Propoſition) and the fides EB 
and E Cequall tothe ſides, E A and EF, it followeth 
then (by the 4 propoſation) thar thelines B Cand AF, arc 
cqual), asal{othe angles with like lines ſubtended — 


theanglesE BCandE A F:andE AF isapartof BAD, 


and therefore lefle (by the g common ſentence; )inlike man- | 


ner, 


Euclides Elements. 
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ner may be proved, thar che ſame outward angle BAD 
s greater then A C B. 


Theor. 10. Prop. 17. 
InalT riangles, two angles which ſo ever 
be taken together, are leſſe then two right 
angles. | 


Demonſtration. 
In this Triangle A BC, 
is the baſe produced to D, B 
makingthe outward angle B 
C D, which with the inward 


angle BCA are together, 
equall ro two right angles 
(by the 13 Propoſition) now, 


(by the fermer Propoſition) is 


one of the-inward angles C 


| BA,or CAB, leſfe than A C D 

' theourward angle BCD.It. | | 
followeth then, thatthe angle A or B, with the angle A 
CB, together ate lefſe then two right angles. In like 
manner can be;proved, that the two angles 
gether are lefſe rhen two right angles. 


and B, to- 


X 
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Theor. 11. Prop. 18. 


In all T riangles the greateſt ſede ſubtendeth 
the greateſt angle, and the leaſt frae the 
leſſe angle. s 


Conſtruction, 


K Inthe Triangle, MK L iS 
K L, thelongeſt (ide, there- 
foreis the angle M the great- 
cſtangle 


Demonſtration. 


From M letcherebedrawn * 
a line to the de NI, fo that 
K N and K M be vquall, thc 
/ angles then upon rhe baſe N 

L —_ cquall, (by3he 5 Propoſeion: 
SPA. . 
M {oy the 16 Proportion : Yand KM r [ 
then KN M,is wb cerkbt a the abple MLM alike man- 
neralſo may be proved fxhe otherangles.:And if we will 
prove, that the ſhorteſt fide L M, is underthe leaſt angle, 
 thenler theredrawnaline from Lro1,ſo that MI,be equal! 
toM L, the anglesthen M LI and MI Lare cquall, and 
M KL islefſe then M LK, Ir followeth that MI is un- 
der the ſhorteſt ſide, or leſſeKde, | 

The- 
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Theor, 12. Prop. 19. 
Inzvery T riangle under the greater angl? is 
ſubrended the preater ſide. 


In the former Triangle M K L is M the greateſt angle, 
therefore 13 K L the longe | (ide. 


Demonſtration. 


If K L were not the longeſt ſide, ler ir then be KM, 
then ſhould the angle L, be the greare(t angle , greater 
then M, (by the former Pripoſition . ) which 1s contrary to 
the thing it ſelfe,therefore1s K L the longeſt {1de,and thus 
can we alſo prove, that all Trmnghcs leaft angle, is undet 
the ſhorteſt fide comprehended. 


| Theor. 13. Prop. 20. 
Inoll Triangles, two ſides, (which ſoever 
_ betoken) uregreater then the third fade. 


Conſtruction, 


In this Triangle H OM, are the ſides O Hand OM, 
taken rogerhes, longer then the third ſide HM. wg 


Demonſtration. 


- This is evident (bythe fearth Definition, ) which other- 
wiſe might thus S's :|HO is prolongedto N, - 
Pk £ I GS an L 
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- that ON isequall to © ' 


3 M,' & the line MN be- 

| \ ing drawn, the angles 
. O MN and ONM 

4 are \equall, (by the 

. : PRjthy 254 - ) bur the 

L: , angle NMH is prea- 

_ _ ter then GNM: It 


O N followerh, that theline 

H N, (being equall ro 

O Hand OM together) is longer then HM, (as may be 
waderſtood, by the 18 Propoſition, 


Theor. 14. Prop. 21. 
If from the two uttermoſt points of the ſrdes 


of a 1 riangle, be drawn, two lines to a 
point, within the T riangle, then are thoſe 
two lines together, ſhorter then the two 0. 
ther ſades of the I riangles, but do include 
a greater angle. 

"BY Conſtruction. 


The Triangleis LM O, the poinc 
within the Triangle-is I, the lines 
drawn are LI and O I; which toge- 
ther are fhorter then the two ſides of 
Triangle, as L Mand O-M, andthe 

xX\2 ; -angleL LO is greater,then the angle 
C LMO. 
Demon- 
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Demonſtration. 


Let LI be prolonged ro P, now (bythe former Prope- 
fition + ) LM'and MP, together are longer then LP 
and IP -and OP, longer then P O; wherefore LM 
andM PandalſoP O and PI, thatis the two fides of the 
Triangle LM and M OQ, with IP arctogether longer thea 
OL andLP, thatis;:thelines ll I and O 1, with 
theſameP I, and if we rake from bothot chem P I, there 
ſhall then reſt the ſides, LM and MO, together longer 
thenthere rwo drawn lines LIandO I. Furthermore, is 
theangle LI O greater, then theangle I PO and IPO, 
yer greater then cheangleL M O, (6y che 16 Propoſition : 


| Probl. 8. Prop. 22. 
How to make 4 T riangle, of three right lines 
which ſhall be equall totbree givenlints, 
of which it is required, that two of them, 


together, ſhall be longer thenthe third. 
Conſtruction. 


"The lines given are A B 
and.C, let. there be drawn a 
Tineas E, equall ro A,and 
with your Compaſſes, take 
.thelength ot B, ſer one foot 
1&D,and with the other foor, 
makethe archof a Circle 0- 
yer the line DE, and then ov 
wth your Compaſſes, dothc 
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like with the line C, ſetting one foor in E, and with the 
other foot, (wich the widrh of the line C) draw an arch 
line, cutting the former arch in the poim F, and from rhar 
point F, draw the two lines D F,andE F, then i the Tri- 
angle D E F, made of thechrce lines, equall to the three 
lines given. | 


Demonſtration. 
This is manifeſt by the working chat the lines DE and 


DF, and EF, arecquall tothe chreelines given A,B, and 
C. FER. | 


Probl. 9 Prop. 23. 
Upona ou in aline given, t0 make aright 


lined anple equall to 8 right lined angle 


Conſtruction. 
The line given 


B sD G, and the 

| pou given Is 
he angle gi- 

ven 5 BAC. 

Firſt upon the 

angle given, 

plexſre, which 

ure, Whic 
all make with 
the angle given, 
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three lines A B, AC, and BC, makt 4 Triangle, (by the 
farmer Propoſition) providedalways that the lines A B and 
AC, their lengrhs be ſer fromthe point D, and ſo make 
che Triangle D EF, Ic followeth by the 4 andthe 8 Pro- 
poſprions) rhar therwo Triangles ABC, and DEF, are 
equall, and chereforerthe angles Dand A are alſo equall. 


Theor, 15. Prop, 24 


Tfin nw Trianglerright lined, two fuderof 


the one be equall to two ſides of the other, 

but the one bath g preater angle incluled 

of thoſe ſides, they the other, then hath 
heme tmrbg, 


nat Us Conſtructian, 


les, theſe two Tti- SEE 
Bolts PQR, aid 
STV, aretht ſides 
PQandQR, c- 
qiallzgT' and-T | 
V; and theangle Q) | 
is -prearer than the 
theanglc T, alſois Þ# 
thebaleP R Jonger = 
thanthebaſe $ V..-; 
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This is evident, (by the.4 Propoſition) which otherwiſe, 
may thus be proved, (by thef ormer Propoſition - ) iS the an- 
gle RQ Wmade equall to the angle V TS and Q iy, 
equallto T Sand drawing the lines, W R and W P, being 
thenthatQ P and Q W areequall, the angles QP W and 
QW P areallo equall, andthe angle P, W R greater then 
QPW, andyet mare greater then the part of rhe ſame, 
namely,.the part W;P R: Ir followerth (6yFhe- 7 9. Propoſe- 
ton ; )rhar P R is longer then W Rand W R is <quall to 
S'V, whereforerhebaſe Þ R, isalſolongerthenS V. 


' .. 0%. Prop. - 
If in two [ riangles,the two fades ofthe one, 


be equal totwo fades of the other, but the 

one bath a greater Baſe then the otber, 

then bath the ſame alſo, 4 greater angle 

conteined under or between, thoſe equall 
ſdes. 3 ON 

In the two former Triangles, PQR and$T V,arethe 

des QP andQR, equallto the fides T- Sand T V, but 


thebaſeP R is longer then the baſe S V, then. istheanglc 
Q greater, thenthe angle T. | 1 Tl 


Demonſtration, / 


Let us take the angle Qro be equall to the angle T, 
then 
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then muſt the baſe-P R, alſo be equall cothe baſes y, 
{by'the fourthPropefition: ) which doth appear by cherhing 
it felfe, rorhe contrary, and if the angle Q beimagined, to 
belefle then'T, the baſe Þ R muſt then be ſhorter, then $ 


V (6ythe former propoſition : ) which is alſo contrary to the 
open appearance, forP-R is longerthenS V. 


"Theor. 17 Prop. 26. 


If rwo T riangles, have two angles of the 
one, equall to1wq angles of the other,each 
to bis correſpondent angle, and bave alſo 
one frde of the one, equal} 10 one ſiae, of the 

 tther., ether» thas fsde.; which hyeth be. 
nveeh the equall angles, or that which, is 
ſubtended nnder tbe one of the equal an- 
gles,the other fedes alſo.of the one, ſhall be 
equall to the other  fedes of the other, 
each to bis. correſpondent fide , and the 
other angle of the one, ſhall be equal to 
the other angle of the other. 


Conſtruction. 


In theſetwo Triangles, arethc angles H and L equall, 


and alſo Iand M, and the fides on which the angles ſtan- 
| Y deth 


, > A or © fi - 
: "ws £30 SS. DS, 4 b . 


7 The mn Book = 
deth(or is ſubtended) 
as HI and LM are 
equall alfo, then ſhall 
the other ſides as HG 
and LK,asalſo GI, 
and K M be equal, 
and the angle G <- 
quallto the angle K. 


—_— 


# Juan 


Demonſtration. ; 


If G Ibe fup { topo lonperche thenK M, Jer there be made 
INcqualltoK whe line 'H N.” Forafmuch 
« the ides H Land N 1, ave cquall coMyandi'M K, and 


doth include equall angles 1 and M. Jr followeth (6y the 
Forth Propeſetien) that the nk Nis equalltoLK, Fad 


theangles of the one Trang quit to angles of the 
other Triangle, as IHNe N c rwoMLK, bag conſe- 


quently cquall:coTHG, whith is falfe, and comrary to the 

9 common ſentence, that the pert ſhall be equal tu the whole. 

Whereforeis G Iequall to K M, and bythe ſame reaſon i 
o proved, that G Hand KL are equal}, which alſo is 


proved (by the fourth Propeſiieg) as fo that rhe other 
angles G and Kare cquall. 


Prop. 


| b FR EY 4 o TT YT OP "IT ; » PT "Ep a at t _ —_ l "OP 
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| Theor. 18. Prop. 27. 
If aright line be drawn through two other 
"oh liner, meking the alternate angles, 
--#qualt the one 101be other, then. are thoſe 
'. nporrobe lines parallel. © 
1112, COMtrudtion, 
hiovekr ſexwo lines. A Band Þ C,rhere js dxawn 


£ 


. the'ahigkes oppoſite one to another, as 
13:4 LA 41 ew I | LANE 


| 


© Fg 
, 
s 1 
” 
. 
LS 
x 


AL,auLCarccquall,asalfo the angles LIB and 
LL Id therefore are the lines A B, and D C parallel, * 


Demonſtration. 


__ Ifrhelines AB andD©, benot parallels , then Gall 
they (on the one fide or on the other) be fo produced 
v« prolonged ay fo that at the laft, they, ſhall come 
together, and make aTxiangle: ſuppoſcir were poſlible, 
that ſuch athing mighthappen in G, the angle L 1 B ſhall 
be then greater than the angle I LD, and IL C greater 


was L1 A; (by rhe 16 Poapefeuns) the which is concrasy, 
yp be 


the 


n —" 
- i of 
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"IP" "2 ED ors DIES | 4 , + {Þ=S D. 
S : - - EP : F 
© o + 1 

- þ | 
| ; 

= FT , 

. * T WW _ , © 


the lines then being extended, ſhall nor concurre, or come 
rogether, therefore (by the 3 5 Definitien)cheliges A Band 
D Careparallel.. 7 


| - Theor, 19. Prop. 28. 

If a right line be drawn through two other 
right lines , making the outwerd. angle of 
the one line, equall to tbe inward angle of 

 theother line (which landeth onthe ſame 
fide of that line which goeth through the 
other lines ) or doth make the twoinward. 
angles onthe one fade equall to two _ 
angles, then are thoſe two lines parallel. 

Conſtrudion, - 
 Inthis are the 
: Q. : les CIW and 
W -. Ny | »% I ' Yequall, and 

- the two angles 

WIC, and I C 

Fi key eneS rg = 

Z rig ht anples.,. 

| iter o hich 


two reaſons are 
rhe two lines W X and Y Z paralle. 


Demonſtration, 
| Bythe 15 Propoſition, is X I C equall to OI W, and the 
ſame 
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fame OI Wis alſo equallto I C Y> therefore (by the for - 
mer Propoſition) are the lines W X and Y Z parallel, be- 
cauſerheangles WI Cand1 CY arecquallto wo right 
angles : underſtandalſo that theangles XIC and W1 C 
arcequall corwo right angles (by the 13 Propoſition) if then 
from both cheſe, were taken away the common angle 
WIC, the angles oppoſite as I C Y and X I C are equal, 
and the lines W X and Y Z parallel. 


Theor. 20, Prop. 29. 


If one right line cut through two parallel 
'* right lines , then are the angles oppoſite, 
one againſt anotber equall , and alſo the 
outward angles are equall to the imvard, 
that ftandeth on the ſame ſode,over again{t 
_ the ſame, andthe twoinward angles that 
 Pandth on the one fade of the line that cut- 
_ teththrough, are equall to two right an- 
les. | 
The Converſe of the 28 Prop 


Inthe former Scheme are the twolincs W Xand Y Z, 
parallel, thereforeare the angles X I Cand I C Y equall, 
asallo X 1O,andI CZ, and the inward angles X I C, 
. andI CZ, are together cquall rotwo right angles. 


Demon» 


© oo 
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Demonſtration. 


Allthis is evident (by the two former Propaſitions) which 
otherwife might berhus proved. The two angles X I C, 
and W I C arecquall ro two Tight angles, as alfo 1 C Y 

and 1 CZ.lfthen 
* the Angle XIC- 
Jr be lefs then IC Y 
;. Ig It foltoweth thar 
WI C,isas much 
greater then ICZ, 
and NIC and Z 
'Elliflerhentwo 
rightangles, where 
forecha ines W X and Y C, on the fide XZ (6y the :1 
commun ſextance) ray be- extended, yill at the. kB. they 
| ftallconcurre cogether,the which is cqnttary #6 the 465 De- 
finitian , thetefore the XI Cand I CY ave coquall. 
By the lame is allo pro Ba eange L Cis cquall 
roI C Z, and ſceing rhart t 9p od X is equall ro W 
FC (by the : x Propoftion) and the angle W 1. © equall ro 
TI CE (by the 27 Propeſfinen,) It idloweracha ane ffs. com- 
01 ſentence) that the outward angle QI NX is cquall to 
the inwardangleI C Z: laſtly, ſcing that theangkes XIC 
and W I C are together equal ro two right angles, and 
that C Zis equall co. W 1 C, the fame 1 Ez and X I C 
rogether, are equall torwo right angles. 


Prop. 


-  Eudlides Elementr. a7 


\ Theor, 21. Prop. 3o. 
All thoſe right lines which are pore to 

one ripht line, thoſe lines are alſo parallel 
one to another. 


Conftration, 
Thefelines A Band 
CD areparallel to E G 
F, chefame AB and A 


D are then” paralle) 
onero enorher, iſo,  C- 


Demonſtration. 


Through thethree lines AB, CD, E F, thereis drawn 
another line G I, for asmuch as AB and C Dare parallel 
toE F,rheangles AGI and C HT,arccachof chem cqual 
tothe oppoſite angle G I F, (by the 27 Propoſition) where- 
forethe angles A G I,and C HI are alſo equal (by the ff 
common ſextence) and theline AB parallel ro C D (67 
| bly ng )the ſame may be proved by manymore lines 
alſo: As appeareth by this Demonſtration. 


Prop. 
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Probl, 10. - Prop. 31. 


- Froma given point ," t0 draw a right line, 
which _ be parallel toa right lne given. 


Conftruction. 
| The given line is 
HIP TIP nn [ 3" the point given 
, from the point 
Da. line at plea- 
ſureupon A B, as thc 
- = C, ,chen from 
gy —_ . _ c wn ae make an 
” .Þ N eq equall ro pf an- 
leDC A,andoppoſfite to the ſame (65 the 2 = tion) 
thati is, CDF, ln prolong the line (ke 5 the 
line DF be parallel to the line A B, 
Demonſtration. 


For asmuch as the angles oppoſite,as DCA and CDF 
are equall : thereforeare the lines A Ba nd D Falſoparal- 
lel (6y the 27 Propoſition, ) 
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Theor. 22. Prop. J2. 


In al T riangles if te one fide be produced 
forth, then is that outward angle equal) to 
both the inward angles, oppoſete againſt 
the ſame, alſo all the three inward angles 
together, are equall totworight angles. 


49 


Conſtruction. 
In the Triangle AH K, 
isthe ourward angle H K 


M, <quall ro:the- ewo an- 7; 
gles oppalice , that S,'t0 : 

the inward angles K H A 
and K A H, or the angle 


K HI equalltothe inward 
angles HK A, and HA K 
both together . 
Demonſtration. 


Letthere be drawn from thethree angles of this Trian- 
glethree perpendicular lines upon A K,as A B, LH, and 
K G,chele lines are parallel (by the 28 Propoſition) and 
therefore the angles oppoſite, as A HLand HAB are c- 
quall (by the 29 Propoſition - ) asalſo KH LandHK G, it 
is evident, that the two right angles BAK and GKA, 


are togeth H to the three angles of the Triangle 
ogether cquall ro the £ _ 


and KHA. 


v4 


three inward angles of the Tria 


A third way proved. 


HK, arc equallto two right angles, 
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, AH K,and foraſwah, as 
1x/L,.. i thcanglsHKAandHK 
B.. ee Re ed nes G ' M, arralfo together equal 


* £O TWO right angles, ( by 
the 13 Propoſition :) it fol- 
: . _., loweth; thatif from both, 

there, be taken away the 

| | common angle HK A, 
EEC VIAL AE that then the outward an- 
Ave in Age HKMiequalltothe 
1. M8 +" two inwardanglesK AH 


Through the point H is drawn the line BH-G, which is 
parallel ro A K,now (by the 29 propoſition': ) isthe angle G 
H Kequallto H K Aand BH A;equalltoHA Kandthe 
angles BHAand AHKand G HK, are together equall 

to two rightangles, (by the 13 — - ) wherefore, the 

'rogether, are equall ro 
two right angles; and the angles KH'A and K HIarealſo 
equalto two right angles,wherefore the outward angle K H 
Is equall tothe two inward angles HK AandH A K. 


H Gis parallel ro A K, wherefore (by the 29 Propoſiti- 
on : ) i5theangleI H Gequallto H A Kand GH K cqual! 
to HK A: it is evident, that KHI is equall roH A Kand 
HK A together, and the three angles of the Triangle A 


-. Euclides Elements. 


Theor. 23. . Prep. 33 
If twoequall parallel lines, be joyned toge- 


ST 


' therwithtwootber right lines, then are 


thoſe lines alſa equal, and parallel. 
..- + Conſttution, 
The twoequal parallel lines; are: 

X.V,W Y, and they are joyned V 
together with the lines V- W, and 
X Y,I ſay then, that theſe lines W 
Vand X Y, arealſo.cquall, and 
parallel, 
* Demonſtration. 


FromXisaline drawn toVW which 


dothfall upon the ewo parallels X 
. V&YW making the oppolite 
angles W XV, and X W Y equal (by the 29 Propoſition) 
&thetwo angles V W & X W Y have to fides, the one 
_ equal ro the other,as XW & X V cqualzo WX&W Y. 
& the angles whichare included with thoſe fides,are alſo 
equall: it followerh(by the fourth Propoſition )that the third 
lidesas W V and X Y, areequall, and the other anglesin- 
cluded of equall fides, are equall the one to the other, as 
the angles oppoſite X W Y and W X Y cquallthe one to 
theother, wherefore (by the 27 Propoſition) are the lines 
X Y and y W alfo cqualland dare 0; BE 


f. 2 Prop. 


A  OESEIE 
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Theor. 24.” Prop. 24- 


In all Paralleloprams, #be-angles and fades 
that are poſt £10 another ,are equal, 
and the Diameter,or Drag onall line, doth 


divide the ſameginto two equal parts. + 
Conſtrudtion, 

Inthe Parallclogram X V WY 
V Wy . arcthe Vand Y, asalſo W 
7 Xcquals onetothe ather, and 
£ the {1desX Y and V W alſo equal, 
and the fides X V and Y Ware al- 
ſo equal, and-the Diameter, or 
Diagonallline'W X, doth divide 
the Pazallelogram intorwo Trian- 


| gle, xXWVandWXY, the - 
one cquall to the other. 


Demonſtration. 


| The angles oppofice, as V W X and Y X W arc equall> 
(by the 29 Propaſition)alſo Y W X and V X W, ic f: Collow- 
eth, thacthe whole Triangles. X W Y. and Y XV are alſo 
equall, Secoadly, foraſmuch as the rwo Triangles, hath 
cach 0ithem two angles, the-one of them equ all rothe 0- 
the, andthe fides X W common to thein both, the lides, 

ang otherangles ſhall be*cquall the one cothe other, (6y 
17 2.7 P ropoſnion ) thatis, the angle V cquall to theangle 
Y, and 
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Y, and the fide WV equallto the fide X Y,and X V equal 
wo W Y,thetwo Triangles X W V and W X Y areequal, 
then doth [che Diagonall W X divide the Parallelo- 


graminto twoequall parts. 
Theor. 25 Prop. 35. 
Parallelograms, which doe ſiand upon one 
and the ſame baſe, and between tbe ſame 
parallel lines,are equal the one to the other, 


Conſtruction. 


Upon the ſelfe ſame 
baſe K N doth ſtand two 
Parallelogrames N-L,and | 
N O, berween the two pa- 
rallel lines K N and LP, 
theſeſrwo *Parallelograms 
arec<quall. 


Demonſtration. 


Thetwoſides KL an *L——— 

NM, are equall, as alſo, K - 6 

O NP, (6y, the 34 Propoſition: ) the Triangle K O L1s e- 

quall toN Þ M : from theſe rwo Triangles, take away tre 

Trangle, MI O, common to them both, and there ſhall 

-temaia the cwo Trapefias, KIM Land NI OP, equall 
theonertorhe other, ro whicSit we addethe common Tri 
I&eKIN, it is then evident, that the tO Parallelc- 


grams, N Land N O are equall 
| Y Note 


of Pare P PS; » : - fs 
Ba { TL CR.Y | 
- l = E35.. Sobe. 4 
. + 4 
" 
\ 


p ” 1 ® 4» das 3 ; " —C , 
{bi WR... © ——" 4.30 FB | BR -* 3 ” , 
> X Le R q Y «<4 OPS, " 
| - Sai % Rn” £4 £8 - ons: 7 - the. 2 8 ; Lo 
p o d - Lhd" - Ge JG xa” *" ” ed - * I G : F . - 
£ % « <, - : D 
++ 4a | - . 
E Hy 
- 
e 0 
. 
* » 


Here isto be noted, that that which is ſaid here, andis 
other Propoſitions following, concerning Parallelograms, 
Triangles, (and ſo forth) ſtanding berween two parallel 
lines, is therewith given to underſtand, that ſuch figures 
have cquall height, for equall height, doth cauſe equall di- 
ſtance, and equall diſtance cauſceth paralle] lines, and paral- 
cl lines doth cauſe equall height in their ſtanding, &c, 


Probl. 26. Prop. 36. 


All Parallelograms, which (#andeth _ e- 
quall baſe, and between two parallel right 
lines are equal, 


Conſtrudion. 


Between the two paral- 

——D £ I P— lel lines, AD and H E 
- by doth ſtand theſe rwo Paral- 

lclograms AG and CE, 
BB andthe baſe H G iscquall 
| T ro the baſe F E, theſe two 


| E—_ therefore. 
are equall. 


EY __ Demonſtration. 


4 - 

he G& 8 * Let there be drawn the 
rwolincsH Cand GD, thelſc lines are parallel, (by the 33 

Propoſition) and doth makethe Parallelogram C G, which 

(bythe former Propoſition) if equal to A G,and alſoequall 
to CE: it followerh, that the Parallelograms A G and G 

E are equall, (by the r common ſentence.) The- 


- Mand ſtand be- 
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Theor. 27. Prop. 37: 

All Triangles that have one and the 'ſame + - 
Baſe, and ſtand between two parallel lines © 
OOO: - DE LINE TS OPAL + 


Conſtruction. 


The Trjengles 
NIMand NK ,, I K 
EG ad ie, *% "45%, DIEGODIR oC = ©; 


che ſamebaſe N* - & 


tween the two 
parallel lines N 
Mand HL:theſe 
Triangles there- 

fore 20-equall 27: mW EY 


Demonſtration. 


Let there from the point M tothe point L be drawn the” 
lineM L parallel co N K, and from the point N, draw alſo 
the Line N H|parallelto M 1: itis t hen evident (6y the 
35 propoſition.) that the parallelograms M H and N Larec- 
quall, and thatthe Triangle N 1M isthe half of the Pa- 
nllelogram, and rhe Triangle N K Mis the half of the 0- 
ther Parallelogram : it followerh then that the Triangles 


aealſo equall by the 7 common ſentence. 
The- 


__ 


The firſt Book of 
Theor. 28, Prop, 38. 
All Triangles, which do fland upon equall 
Baſes , and between two parallel lines, 
thoſe T riangles are equall. 


Conſtruction. 


Thetwo Triangles AB C and HD E doth ſtand upon 

equall baſes, as upon A C, 
and H-E,and they ſtand be- 
tween two parallel- lines, 
namely the lines B G, and 
AE: therefore theſe Tri- 
angles arecquall. 
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Demonſtration, 


Let there be drawn the 
lines CF, parallel ro A B, 


and E G to HD, now ftor- 
aſmuch as the Parallelogram AE, is equall ro HG, (6 


the 36 Propoſition, )the Triangles then being the halt therc- 
of (bythe 3 4 Propoſition) are alſo equall. 


- Theet 26, Frop.3g. - 
AI Triangles, which are equall, and ftand 
upon one Baſe, thoſe T riangles ftand alſo 
between two parallel lines. IN 
C onſtruQtion. 
Upna the baſe M O doth ſtandtwo Triangles as fag 
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O and M P O, which Tri- 
angles are equal, wherefore N\ FP! 
thoſe lines are parallelwhich 
thoſe Triangles doth ſtand . 
berween, namely the lines 
MOandNÞP. 


Demonſtration. 


Suppoſe that NP were not +1. 

| with MO burPT, 

and draw the lines I Pand 1 

M, Dl 16 Triangles MP O and MI O ſhall then bee- 

the 37 Pro zi0p -) and then ſhould they borh 

da toM NO, it followeth , chat the pare M 
0 o_—_ be cquall.co the whole M N © whichis contrary 
(10 the g common ſentence) wherefore the line N P,(and nor 

 IP))is parallelroM O. 


Theor. 30. Pics 40. 


All Triangles that are equall, and ftand »p- 
on equall Baſes, they fland alſo between 


two parallel lines. 


Conſtruction. 


Thetwo Tnangles AB C 
and DEF are equall , and 
their baſes A C and D F arc 
cquall, and the lines B E and 
AF, which they ſtand be- A Ea | 

'ween,arerhen parallel, Aa Somos: 
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Demonſtration. 


IfBEand A F werenot patallel. Take it then, that EI 
be drawn, and I A, and that E I be parallel ro AF, and 
the Triangle D EF were cquallto AIC, (by the 38 Pro- 
poſition) ic followerh that the part AI C, ſhould be equal! 
to the whole A B C, which is impoſſible. 


_ © Theor. 31. Prop. 44. 
If a Parallelogram, and aT riangle Band up- 
07 one and the ſame Baſe, anid between 
two parallel lines, then us that P arallelo- 
grant, rwice as great as (or donble to.) the 


- 


1 riangle, . 
Conſtruction. 


1... The Parallclogram H K,and 
9. the 'Trizople 'G LK, \ſtandeth 

-7 .upon oneand the. ſame baſe G 
K,and between the two paral- 

lel lines G K: dad 1, where- 

fore the Parallelogram_H K 15 
double, or twiccas'/great as the 


K Triangle G L m7 


Demonſtration. 


Ler. there, be a line drawn from Gro 1, then is thE 
T:ingh GIK, thehalf of the Parallelogram H K, (2) 
| lag 1 


f 
SAR AE" EF. , " OS 


. +» 4 it _ * "> | : : = Y 6 
- y {abs - - : 


the 3 4 4ndby the 37 Propeſitien :) arethe Triangles GI K 
and G LK equall, wherefore the Triangle GL Kalſo is 
the halfe of- the Parallelogram HK, it followeth then, 
that the Parallelogram, isewice, as grear as the Triangle, 


Probl. 11. ' Prop. 42. 


How to make a Parallelogram,equall toagi- 
ven Triangle , and that the ſame ſball 


bave an angle, equall to agiven angle 


Conſtruction: 


The Triangle given, is 

'WXYV and the angle gi- ..* EE 
ven is AI B,make from the 
point V upon theline W V 
an angle, equal to the angle 
A1B(bythe 23 propoſition) 
as the angle W.V T, then 
divide oe baſe, Wy = . 
twac $ ml — — 

| is Nard Ea bee WNW 
drawn to O parallel to VT, (6y the 31 propoſition: ) as N 
O and another from X parallel ro W V, as the lineXT 
cutting N O inthe point O and V Tin the point T, then 
is theparallelogram N O T V, equall to the Triangle gi- 
vmWXYV. 


Demonſtration. 


Foraſmuch , as the two triangles, W X NandN X V 
ECT > Aa 2 are 
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are equall (by the 38 propoſition: ) and that N X V is halfe 
as great as the Parallclogram N T, (+ the former propoſi- 
zjon: ) it followeth, thar the ſame Parallelogram, is equal 
ro both the Triangles W X N and N X V, thats, equal 
t0the given TriangleW T V. 


Theor. 32 Prop. 43. 


Inall Parallelograms, the ſupplements, (or 
fillings) which doth ſtand upon the Dia- 


meter, are equall. 


Conſtrudttion, 


In the Parallclogram A 
BDE is the line AD the 
Diamerer, draw from the 
fide BD from the point C, 
aline parallelro DEor AB 
cutting through the Diame- 
ter, inthe point G and ano- 
ther hrhe ſamepoint, 

. G parallel co B D, (6y the 
A &G D 31 propoſition: ) as the lines 
CF and HI , making on 
each ſide of rheDiameter, A 
' DaParallelogram, as G B and GE which are called ſup- 
plements, and thoſe be equal the one to the other. 


 __ Demonſtration. 
Foraſmuch, as A D doth divide the © — A 
| | BDE 
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BDE into twoequal parts, (by the 3 4 Propoſition) as alſo 
therwo Parallelogran's I F and CH, and foraſmuch, as 
(by the before named 3 4 2% 3 I :) the Triangles ADB 
ind 'A D Eare equal,asallo A G Tand A GF andlikewile 
GD Cand G DH: it followeth, thatif we cake away e- 
qual things from equal things, that is, if we from the Tri- 
angle A D B, take away the two Triangles A G land G 
DC, and likewiſe from che Triangle A D E, therwo Tri- 
angles A GFand G D H, that then the ſupplements G B 
and G E ſhall remain equal, (6y the third common ſentence.) 


Probl. 1 2. Prop. 44. 
 Uponaright line given bow to make a Fa- 
. rallelogram, that ſhall be equal to a1 ri- 
angle given, and alſo ſhall have an angle, 


equal to aright line angle given. 


Conſtruction. 


The given Triangle - 
s ABC, the right linc 
angle givenis M N'O, 
andthe righr line given 
let be M N, make firſt 
a Paralfcl , upon 
the line equal to 
the Triangle A B C (by 
the 42 Propoſition , ) 
which is the Patallelo- 

LED MD 
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AID be equal tothe given angle MN O, then prolo 
DIrtoL ſo that I L be equal to the givenline MN, a 
from L draw a line parallcl to A I as LH, and another line 
through the point A as L F,curtting the extream of the ex. 
tended line DE in the poiart F, and from thence draw a 
hae parallel ro DI as FH, ſothatthe ſame doth touch] 
H in che point H, and extend A ltoF HinG, and extend 
alvE AtoHLin K, thenis the Parallelogram KA GH 
cqual to the given Triangle MN O. 


Demonſtration. 


FD, GI and HL 
are three parallel lines, 
and alſo DI, EK 
and F H, which toge- 
ther doth make Md 

- 'ParalleJograms, namc- 

L” ly. G L G K, KI 

0 and TE, all of them 
Ke included in the Paralle- 
I 


logram D H which the 


NN: 
FH K- + M N line FL, doth divide 


| | into two cqual parts, 
(by the 34 Propoſition: ) as alſo G Eand K1, it tolloweth, 


(by the former Propoſition-) that the ſupplements G K and 


IE arecqual, and the ſameTE is equal to rhegiven Tri- 
angle A B C,and therefore equal alſoro the Parallclogram 
G K, (bythe firſt common ſentence,) and I Liy equal roM 
N and alfocqral ro A K, (bythe 34 Propoſition: ) wheic- 
fore is A K equal roM N, and the angle A I Dequalio 
the given angle MNO, tis allo equalto A G H, (6y th: 


29 Propoſition: ) and therefore equal to the given anglc 
MNO. AG TAE MEN The 


Euclides | Elements. 6 b, 
21.0" The ſame another way, | 

-\Thegiven Triangle is W B H, the line givenis W G, 
and theangle given is G WH, prolong the bafe W H to 
E,and make (uponthe point W and the baſe W H) thegi- 


venangleas H W L, and upon the line W L: note the line 
glyen comes to G, from thence draw a line parallel tothe 


bafeW H, which'is GH cutting through the ſide of rhe 
Triangle W B, in the point D and from D drawa line to 
Has H, 4nd anther line parallel ro the ſame, from B ro 
E,as BB;and fiom Ero D draw the linc E D, then is the 
Trrangle WE D equal to the given Triangle W BH, 
then divide rhe baſe W E intwo cquall parts, rhe mtvſt is 
thepojnt V;'trotn thence a hine drawn parallel to W G as 
VT,cutr REI I inthe point I, then js the Paralic- 
logramm I V, equal tothe given triangle W B Hha- 
Na, an angle equal to. the given angle, and the heighte- 
to the given linc, as was tequired. 
Demonſtration. 


; . The triangles HE D and HB D- ſtand upon one and 


te ſame bale D H, and berwcen two parallel lines D - 
0, | an 


; > d 2 +© : 


6a The firſt Bookof 


and B E whereforethey are equal (by the 3 7 propoſition) to 
eicher of theſe being added the, Triangle HD W, it ap- 
peareth, that the Triangle W DJE is equal to W BH, (6 
the ſecond common ſemtence, ) and by the ſame reaſon,arethe 
Triangles W E G and W E Dequal, forthey ftandupon 
the baſe W E, and between two parallel lines D Gand W 
E, (by the 42 propoſition: ) wherefore ir is alſo equal to the 
Triangle W BH. | 


Probl. 13. Prop. 45. 
How to make a Parallelogram , equal to 4 
right line figure given, and that the ſame 
ſhall bave an angle equal to agiven angle. 


Conſtruction 
Theright line figure 
a Wn, given ABC D, the 
- anglegiven isDAG, 
/ prolong AD ro E,and 


' _. drawaline from Dro 
T B, and from C draw 
another line parallcl to 
RPE: 7 B D, cutting the pro- 
DF A. longed line DE inthe 
| point E, then is the 
Triangle A BE equal to the right line figure ABCD, 
then make upon the point A, anangle equal to the given 
angle D A G, (bythe 23 proposition) that is, in this rhe an- 
'&D A H, and from thepointB, draw theline K B paral- 
Io A D, and prolong the ſametoH, then dividethe line 
AE 
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AE into two equall parts,che midſt is F, and draw theline 
B Fparallel ro A H(which this;doch cur the line K H in 
the point B.) Then is the Parallclogram A F B H , equall 
tothe given fourth' angle A B C D, having an angle juſt 
equallcothe given angle. 


Demonſtration. 


The twotriangles BDC, BD E, ſtand upon one baſe 
D B, and between two parallel lines BD and CE. There- 
fore they are cquall (6y the 3 7 Propefition) andthe triangle 
BCD, being taken from the ſaid fourth angle, and in ſtead 
thereof ; the triangle B DE added: itis evident, thatrhe 
ttiangle A BE is then equalto the ftourthangle A BCD, 
The reſt of the Demonſtration is ſhewed in the ſecond 
way of the former Propoſition. 


Probl. 14. Prop. 46. 5 
Upon a right line given, to make a Square, 


Conſtruction. 

Therighr lincgivenis A B, 'D 
trom the points A and B raiſe | | Bs 
a perpendicular, (bythe 10 Pro- | 
Poſition) equall ro A B, which - 


ae the lines A C and BD. 
Then drawa line from C to D, 
and fois the ſquare made. 
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Demonſtration. 


"The lines A C and B Dare cach of them equallto AB, 
therefore equall one roanother , by the firſt common ſen- 
rence, and the line CD is equall to AB, (by the ;; 
Propoſition) and theangle C equall ro B , and theangle D 
to A, (by the 3 4 propoſition ) that is all che lines equall, and 
all the angles right angles. 


Theor. 33. Prop. 47. 
Inright angled T riangles, the ſquare which 
i made of the fide ſwbtending the right 
angle , is _ tothe ſquares which are 
made of fides comteining the right angle. 


ConſtruQion. 


In this figure is the triangle A B C, right angled in A, 
and upon the three, ſides of this'triangle , is made rhree 
{quares: upon A B is the ſquare A H made. And upon A 
G 1s made the ſquare A D, and upon the ſide B C, which 
ſubtenderh therighr __ made the ſquare CBIK: I ſay 


ACT TEIIEY CB I K'is equall to the two ſquares 


Demonſtration. 


In this, the whole figure CBHIME D is greatet 
then therwo ſquares that are made of the ſides A B', and 


"4 F550 triangle ABC rogether with the Trapezia 
And 


N 


D _— 


Andrherria fſeCDKis 
: end os Propoſition) 


rogerher w1 tele erian 
litletriangle L & FA 


equllito ABC, the fideH 1 being £qual. 


G equal to AB,and G Ihe 
ABandAC. 


Now, wemuft prove , = the Trept 


wal torhe Trapezis, B 

K, har 15,70 tC triangle B 
Firſt, lera right inc 

' Telt6 A G,curting the! 
equall ro G1 the difference: 
HG, orto N 1. Let alſoar' 
point L, paralielto A B, 0! HG, 
tendthe 


thenis the Parallogram H -_ 


cucting the 11ne | 
chart 42 divided into 


y 


my, 
S —— . p, 


leCAB 
SH GL, 
5 1 rothc 


: al- 
thc pornt I, para 
point N,uhen iS A N 
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Dl = "Ss. F 
and triangles bythe Diameret BI; fothateach is equal to 
other of His LD 43 Propoſution )char is,the triangle 
AB L.,qual ts BOL and LPLequalzoLGI,orMEXK, 

- andthe ſopplements L'N equal ro LH. . 
Andlaitly, the triangle IN M, whoſe fide N I is equal 
toAGorLO, and the fide N F equallro.B O ( for as 
much as M Eis equalro L Gor OH) it followeth , tharif 
we exclude therriangle C D K,and inſtcad thereof,include * 

ABC. And, | 

Again, exclude the Trapezia, BH G L) with the trian- 
gleME K, that is (if we exclude the triangle B H I) and 
n his place include his Trapezia A L1M,equal totheeſame 
(by the ſecond andthird commog fentences) there ſhal remain 
the ſquare of B C , equal to the two ſquares, namely, of 

A Band A C together, which was to be demonſtrated. 


The- 
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Theor. 34. Prop. 43. 

If the ſquare which is made of one ſide of « 
triangle be equal to the ſquares which 
are made of the two other ſides of the ſame 
triangle , the angle comprebended under 
thoſe fedes, 1s a right angle. 

The Converſe of the 47 

____ Propoſition, 


In rhe triangle ABC, 


Demonſtration. 


Dy | | Let thereupon A C b*- 

| A: drawne another perpendt- 
ealar line, from the point A, as ADequalltoAB, and 
than drew thelineD C, and for as anc as the ſquares A 
D, AC (thar is equal to A'B, A C) are equaltothe ſquare 
of D C (bythe 47 Fropoſirion) ir followerhthar the ſquare 


of C D ſhalbe equal tothe ſquare of B C, and the line G 
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D cqual to BC, and che triangle D A C equalts 
the triangle B A C , "the angle 
CA'B cquall to'C A D, 
that is , both right 


angles. 


T he end of the firſt Book. 
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Tre Arcunenrt; 


: N this Book Em- 
clid (ſheweth what 
a Gnomon 1s, and a 
right angled Pa- 
railelogram, allo in 
this Booke are ſer 
forth the power of 
"PS pal 

ly and unevenly, and of lines added one 
toanother,thepowerof a line is theſquare 
of a line, that is a ſquare every bee of 


which is equali tothe line,{o that hereare 
| | ſet. 
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ſet forth the properties.and.qualities 
the ſquares and right lined figures, which 
are made of lines andof theirparts. TI he 
Arithmetician allo out of this Book ga- 
thereth many compendious rules of rec- 
koning, and many rules alſo of Algebra, 
with the Equations therein uſed \ the 
grounds alſo of theſe rules are for the 


moſt partby this ſecond Book Demon- 
ſtrated. 


This Book moreoverconteinerh two 
wonderfull Propoſitions one: of an-obtule 
angled triangle, and theother of an acute, 
which with the aid (of the 47 Propoſetion 
of the firſt Booke,) which is of a re&angled 
Triangle: Ot how great force andprofic 
they are 1n matters of Aſtronomy , they 
know which have travailed in that Art, 
wherefore,if this Book had no other pro- 
fit beſide onely theſe two Propoſitions, it 
were ciligently to beembraced & mas 
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DEFINITIONS. 


RV ery reff angled Pagalldogram 
| Wa i ſaid 10 be comeined ander 
Mes 10 right Ars ;comprebending 


A el Sras is a figure of four ada, whoſe rwo 
oppoſe fices are equal] one to 
another. ,. There axe of Paralle- an : 
lograms tour kinds. 4 Square, a 
long. Square, a Rombws , and a 
Romboides. Of theſe four ſorts, L—_—) 
the Square, andthe lowg Square | 
are onely Right angica Paralieiograms, and iuch a one is 
the Paclickopram ercinſerted. 


2 Inevery Parallelogram, one of thoſe 
Pardlde ams, which ſoever it be, which - 
are about " Diameter, together with tbe 
tao ſupplements 5s called a Gnomon, 


"Ih the 'Paraliclogram AD, "Y es i 


Paraltelogram G Ewith Iz wo 
Complements F H,and G E,atc 
Called y1opsr (1.6. ) Gnomon. 
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Theor. 1. Prop. x. 


7 wo right tines being gruven, whereof the | 


one us divided by chance into as many 
_ parts as you will, then ts the right angle 
. .. Jigurecomprebended of thoſe nwo whole 
ines; equall to all the right angle figures 
together , that are comprebended of the 
one of the whole lines, and each of the 
parts of the other line. 


Conſtruction. 


' The two nghe lines given, areI K,and A D, of which ! 
AD is divided by chance in the points G and H, then "- 
| | t 
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the right angled _ 
eds. or, a ofI K, I— _— 
and A D,cqualltothe . pg Ep A) 
A bh pin Blue Dh 
gures, compr SO ES: 

- oftheſame IK, with . .: . ;, 


each of the three parts 
ot AD; as of AG, .* :. 
GH, and HD. : 


AEM D 
Demonſtration. 

Ler there be drawntwo perpendicular lines, from the 
ints A and D,uponthcline A D, cquall to I K, thoſe 
cABand C D,andlerB C be drawn <quall ro AD, 
then from the points G and H, let lines be drawn (parallel 
 toABorDC)tothelineBC,asGEandH B. Iris evi- 
dent (by the 29 of the firſt Beok) that the three Parallelo- 
gxams G B, HE and D F, areright angled and included, 
with che whole line AB(being equal ro IK andeach of the 
partsof A D, as A G, GH, and H D, which Parallclo- 


gramsaltogether, doth make the whole right angle figure 
B D, therefore they arc e<uall to the whole. | 
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Theor. 2, Prop. 2. 


If © right line be diviled by chance, into 
. parts, then are the right angled figures 
included with the fame line , and each 
the parts equal tothe Square of the whole 


line. 


Conſtruction. 


- | Mis ge is AD, _ 
; "IE AIER in F, upon the line 
B a. | AD, make a ſquare, as 


} ABCD, anddraw the 
|  lineE Fright angled up- 

on AD, then is ihe ſquare | 
ABCD, cquall to the 
"| two Parallelograms, or 
I | righr angle __ F B, 
ey SebGorct nds D. and F C together, | 


Demonſtration. 

"The line FE (6y the 28 Propoſition of the firſt Book) 
is parallel ro. A B, and DC anda _ in #4 uare, 
the rwo right angle figures, which both being included 
with the whole line (equall ro A Dyand cach with a part 
of the ſame, as A Fand F D:: it js evident, that the righe 
angled figures F Band F Crogether,doch make theſquare 
A B CD,aad is therefore equall tothe ſame. To 
| 'The- 
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Theor. 3. Prop. J- 


I & a wy line be divided by chance, into 
wo parts, then s the right angle compre- 
_ ed of the ſame line ,and one part of the = 
ſame , Kang to the right angle froure , 
made of the parts, with the Square f the 
ſaid part. 


Conſtration. 


The right line is 
AB , divided by D 7 E CG 
chance,iathe point F, | : 
[ xAFand FB, and | 
of the line A B, and 
| the part A Fis inclu- | 
ded the right angle kemn———mmnmnemp_—_— 
Gare ACDB, which B F A. 
is equall to: the right | 
angle figure, made of the parts A F and F B, as D, with 
the ſquarcof A C, as AE. | 


Demonſtration. 
Ths is evident, and needeth no demonſtration, for the 


two figures, A Earid F D (according t0 this P er 
areincloſedinthe figure ACDE, and are therefore e- 


quallto the ſame. | | 
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Theor. 4. Prop. 4 © 

If aright line be divided by chance ,whether 

it beimoequall or unequal parts, then is 

... theſquare of the whole line, equall to the 

«ſquares of the parts with two right an- 

gle figures comprebended of the parts of 
the ſame. 
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Conſtruction, 


Þ Cc Theline AD is dividedin- 
- cotwo parts, in G, and upon 
bs | Fen - _ ſquare, and 
=. —— I draw right angled upon 
. ®.. AD, ſo thar i be arallel 
= . AB, draw alſo the diagonall 
- nd a, | line-B D, cutting GE in the 
O.\ *, | PointF, through which point 
| ————) F,letbe drawn a line. parallcl 

A G6 D to AD,and cquallto A D, as 


| H I, taking ſo upon the parts 
A G and G D, two other ſquares within the ſquare A B 


C D, as theſquares'G F1D, and HBEF, and alſo wo 
rightangled tizures, 1acluded with the ſame parts, As 
FAand FC, rheſ&alrogether are equall ro the ſquare 


ABCD: «t +] 
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Demonſtration 
It is evident (byt2e 37 and: 3 4 Propoſitions of the firſt 

book ) that the parts HF, BE,EF,and I C, cachof them 
areequallto A G,and FI, EC;FG, and HA, each of 
them equallto G D, infomucli.charthe twoſquares made 
of che parts, wich the wo right angle figures included wich 
the ſame parts of the line, thoſe taken alrogerher (according 
to this Propoſition ) are equall to rhe fquare of che whole 
line, wherein they arc incloſed,- ' 


- Note 
This Propoſition is not to ___ 
be underſtood of the dividing 


| 

| 

ofa line, intorwo parts onely, | 
but alſointoas many parts as | 
| 


one will, which parts together 
hath che ſame properries, that 
the former Propoſition hath, 
and the Demonſtration is like Fa 
the former , as appeareth by } -_ | 


this figure, where the line is| 
divided into three parts, the | __ | 
ſquare-of the; whole line,, 'is 1. od fore. 

equall co rhe three ſquares of the parts, and alſororwice 
three right angle figures made of the parts of the ſame 


line, 


The- 
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1fa right line be divided intwo opal parts, 
and in two unequal), the right angle fi. 
gure included with the nnequall parts, 
with the Square of the difference 4 the 
parts, are equall to the Square, that is 
made of the balf line. 


Conſtruction. 


: The line AD is di-. 
Ez | Golf vided in two parts, c- 
| | L quall in C, and une- 
ETT _——— qullnB, lc there be 
j made a right angled 
[ figure, of the unequall 
_ _ B and oo 
— ——— which hgurcis R 
A = OO D nd make a ſquare of 
| the half line-AC, as 
F C, and prolong the line L LroE, and Bro G, then is 
"the righrangfe figure D I with the ſquareof BC, as GK, 
"*equal{ tothe ſquare of the half line A-C, thatis equall to 
the ſquare AFHC. 


1 


Demonſtration. 


Forafmuchas AE is equall ro BI, and E F equal] to 
B ©, (thar is, equallco IK; or G H)it tolloweth that GK 
| ; 
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| isa ſquare, which with che right nat figure 1D 
ther, is equall roche ſquare” F C, ity aſmuch as the” col 
angle figures F Band K D, are <quall, being incloſed w ay 


equalllines. 


Theor. 6 Prop. 6, 


If a right line be divided: #nto two equall 
parts, and then tbere be another line ad- 
ded to the ſame , direly inone right line, 
then ic the right angle figure incloſedwith 
the whole ſn and the added line (taken 
together for one line ) with the line added 
with the Sq Square of 5Y hal as line, equal 
to the Square of the balf , Together 

wth the adaed line, as one line. by 


Confirudion, 


Thi lineP iadi. >. /., 'N 
vided in PA, hes 'P GC 4% 


parts, the midſt is ©; |. "1 T 43 
to the ſame, is added 2 > ; 
a right line as Q_N, 7S | - ——_ 


and of the. whole. line. ' Ki. i} 
PQ. and the added | 
-line Q N ; is made P 


N, asoneEhine, and: of FA eerie nn— y-6 5 
"7 © "D- - th _ 7 
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_ this line P Nand the added line Q.N, isincloſed the right 
angle figure PM, and uponthe halfeline C Q and the line 
added & . : made chef uuare C F, and.draw the line 
G paralle] to N F andequall tothe ſame,then is the right 
angled figure P M with the ſquareof CQ, as I G equall 
tothe ſquare of C N, that the ſquare C F,- 


Demonſtration. 

Foraſmuch, as CQ isequallto M F, which is alfo c- 
qualllto GO ,-I O,or;L1, x followeth that 1 G,, is a 
{quaze,” which with the right angle figure ÞP M is equal! 
rothe ſquare C F, bechuſerhe right -anglefigureG M, is 
equall ro CO, which is a{ocquallto CK, -. 


| Theor. *; ” Prop. wy | 
Ifaright line be divided by chance,jnto wo 
parts, thens theſquare of the whole. line 
with the ſquare of one of the parts, equall 
to two right angle figures , made of the 
whole line, and the aforefaid part, with 
the ſquare of the other part. | 
ConſtruQtion. - 
Theline A Cis divided by chance into two parts in B, 


and upon A C is made a ſquare, as ACEL. and CD is 


lineB.G a HE WT. 4 FW 4 
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taken c wlloBC, and KD * Br. 


being ta equall, and Tr” — 1 


kltzAC, os. BH 
and alfo'milleaYaune ofthe \[0 240) toe 


2nd the; ſquate of *D\C ; WK} 2A SET | \" 
HEF Gro Fer y equalleo- Ps | Ws. 7 

rwo MEE gures,inchuded a mm | 
with the whole FineA ©, oo Hl WA Ivato o 
thepartBC,asAD&DG, © bu des 
with the fquare of AB, 3K wy 0 EG 


Hrogether. ih dv; 
6 


Demonſtration. 


Foraſmuch 25 therwo right line figures A Diand'D G, 
are com yore of the whole line A C(or D F)and che 
part B CY to CD, or D L,with the ſquare of, the 
other pa as KH making rogether the ſquare of 
mic whole fine A C,as ACEI,an the ſquare of the a- 
Oey part BC,asH E FG, it is manifeſt, that "OP are 
equall, _. 
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Theor, 8-:Þrop..''8,. .- 
If aright line be dizided by. chance , into 
 _ »two parts, then i. the right line figure, | 
, made of the. whole. line , and one of | 
the parts four times with the ſquare of the \ 
other part , equall-t0 the Square of the 
whole line, and the firft part, taken toge- 


ther, as one line. 


Canſtruttiop. 


a. ThemeA CG is divi- 
—- D' ded by chance, in B,*and 
the line CD is added 

JB thercro equall ro AB, 
\ . 4. pnd upop the line AD, 
© 1s madea ſquares A D 
G K, and then the lines 

.| B LandCH, equaltand 
F paralle] being orawn to 
£Bi&0 po D G, and aiſo D 

: taken cquall ro D C, 

_ H | & or AB, ood draw EM 


. 


*{] ; - .- ..and FN equall and pa- 
rallelro ADorKG, thenarethe foure right angle fi- 
gures comprehended of A C and A B with che ſquare of 


. 


BC, cquall to the ſquareof A D, that is, to the ſquare 
of ADGK, ">" > a: 


KY s- 5 hn, 
er a ta 
- ae 
| 


” [1 : , *t « p 4 LAs 4 k © > ITY l ED i "4.22 T _—_Y TT WO. a ths : S - Bros £6 
as es ae Ee I Ee a eh au 
* WW "2,4 G 
wo Fu o - © 0 , - 
o 
k S b ST .- . - # \ 
De 1 
monſtration. 


Iris evident, that by the delineation of the tigure, may 
be ſecn,the four right angle figures Al,C F,FL, and LM 
being incloſed of the whole linc A C, and che. pare AB, 
with theſquare where I ſtandeth , being made of the 0- 
ther part, BC; theſe I ſay akogerher, doth make the 
 ſquareof the whole line A C, with the other part added 
rothe ſame, as one line, that is, as A C;and C D, which 
makes the whole line A D, as the fquare. AD GK, it is 
I ſay evidenr, that the ſame ſquare 15 equall to the four 
right line figures, with the ſquare of B C, wherein 1 
ſtanderh. | = 


Theor. 9. Prop. g. 

If a right line be divided into two equall 
_ ports, and into wo unequal parts , then 
| aretbe two _—_ of the unequall parts 

together, double to the ſquare of the balf 
line, with the ſquare of the difference of - 
the balf line, and one of the unequall parts 
together. 
Conſtruction. 


Thelinc AC, is dividedin two parts, equall in D, and 
in ewe ynequall parts in E,rhen arerhe rwo ſquares of the 
unequalt parrs, as A E, and EC, together double to the 
ſquare of the halt line A Dot D C, with the fquare of 


the difference D E. 
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Demonſtration. 


Lerthere from Dbe drawn a line perpendicular upon 


A D E C 
A C,aS DB, cquall to A D, and draw the lines A Band | 
B C. Foraſmuch as therwo Triangles ADB, and CD © 
B, have their ſides A Band B C:<quall, their angles on the = 
baſe,as A D Band C D Bequall,beingborh right angles, 
thenaretheangles DB A,and D A B, half right angles, 
(6y the ; 2 of the firſt book ) whereforetheangle ABC isa 
right angle, draw alſo from E a perpendicular ro F, and 
from F a line equal! and parallelro E D, it'is evident (6y 
the 26 of the firſt book) that E, F is equall to EC, and the 
angles E C F-andE F C,arc equali, aud. each halt right 
angles, and ]I Fand 1 B, areby rhe ſame reaſon alſo equal: 
and further draw the line A F. Then (by the 47 of the 
firſt book) The ſquares of A Eand E F, or of AEand EC 
are equall to the ſquare of A F,and'thart ſquare of AF is 
alſo equa]] to the ſquares of FB and B A, foraſmuch 
then, as the ſquare of B F is double to the ſquarcof BI or 
IF,or DE, andthe ſquareof AB double to the ſquare of 
the half line AD, it followeth, that the two ſquares of 
the unequalI parts A E and E C are alſo double xo. the 
fquazcs of rhe halfline A D, and the difference DE. © 

i The- 


Euclides Elements. 37 
Theor. 10. 'Frop. 10. 

If «right line be divided in twoequal parts, 
and another right line be added in a right 
line with the ſame, then is the ſquare of 
the whole line, together with the added 
line( as being one line) with the ſquare of 
the added line together double to 1be 
ſquare of the balf ine, with the ſquare of 
the half line, and added line together, as 


one line. 


Conſtruction. 


Theline A B is divided intorwo cquall parts, the midſt 
1s C,and ro the ſame is added B D, in a right line with 


_— ——_——_S 


bean 

| 

. | | 

| P IR 
C B Py 


EB 
AB, thenare the ſquares of A D atd B D together; don- 
ble the ſquares cFACand C D together. -»De--. 
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Demonſtration, 


— Fromehepoint C raiſe the perpendicular 
balfrheline A B,as CF, and che right poke "rv nyS 


G D bciog incloſed,, and the line F A, and E'B being 


drawn, extend F B forth till ic cur the line. G D in che 


point E, and from E, draw a line to A, foraſmuch then as 
che angle A F Bisa right angle, being made of two halt 
angles rogerher, (as in the former)and that the ewo Tri- 
angles, FCB,andB DE are (Ifoſceles) of rwo equall 
ſides, and alſotheangles CF B,G FE, GE F,and DBE, 
are equall, and eacha half right angle, ir followerh, that 
F G and G Eare equall, as ub B D and DE, whercfore 
(by the 47 of the firſt book) the ſquareot AE is £quall to 
theewo ſquaresof A Dand DE: thar is,” ro the ſquare | 
of AD andB D,and alſorheſame ſquareof A E is equal 
totherwo ſquares of A Fand FE, and the ſquareof A F, 
is doublero A C, and F E donble to F G, that is, to CD: 
it followerh then that the ſquares of A Dand B D are dou- 
ble roche ſquares of A C, and C D, which was requiredto 
bedemonſtrated. © fo +, Probl, 
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Probl, oh; Prop. LL. 


Todivide a right line in two parts , ſothat 
#beright angle figure, made of the whole 
line , and one part, ſball be equal! tothe 


ſquare of the other part. 
Conſtrudion. 
"I The right line given, 
B - ,,.C- is AB, upan the ſame 
? ety 2 AB make a ſquare, 
PT: LG 1 as A BCD, &dividc 
On Po inenncel5 the ide A Dintwo e- 
ED” FS Mp _ parts,the midſt is 
FEY * - M;, and from Mdraw 
| % w alin ro B,andpruduce 
|; ASE .. | ADroH, fothat M 
MA OMERD: Hbecqual1o MB.and 
n A H make a 


ſquare, as AHGF. Then at FroE, andthenis 

the righe ue c F C (being with the whole line F E, 

np ro A the pare BiF)iequalro the ſquare of the 
cpare AF 2s che ſquare AHGF. ; 


Demonſtration, - _ -. 
FAN ics a6 as (by the 6 of this book) the right e 6- 
MT br HDand HA, or eggs 
G, whe EG HED: with the ſquare of A'M,are'ro- 
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it followeth, thatit we rake away the ſquare of A M com- 
. mon to both, that the ſquare'of AB,as the ſquare ABCD, 
is cquall to the righe angle figure HGE'D, and from 
them both, being, rakea away, the Common'right'angle 
figure A E, there ſhall remain the right angle figure F C, 
equall rothe {quare A H G F, according co rhe irirent of 


th's Propoſition. Wa 
Theor. #1; Prop. 12.” 

In all obtuſe angled T rigngles, the ſquare of 
the fade, ſubtending the obtuſe angle, is 
_ greater than the two ſquares, which are 
made of the ſides that comprebend the-ob- 


tuſe angle, by two-right angle figures, 
made of the one' ſide, together Is the 
extending of the ſame fide, till a perpen- 
drentnr falling from the upper point of the 


Triangle, doth cut the extended line. 
Conſtruction. 

In this obtuſc'angled Triangle AB ©, the fide*A'B 
doth ſubtend the obtuſe C, and the fides AC, and CB, 
doth comprehend the obcule/ angle C, then I ſay, that 
the ſquare of the (ide AB, is greater than the two ſquares, 
which are made ofthe ſides A C, and C B, by two ger 
angle figures, comprehended unger zhe lines TN . 


\\'Eudlides Eements. of 
..+....,.., . oEmonſtration, 
; By the fourth Propofitian of 
this book'istbe ſquareot AD. 
 equall to the ſquazes of AC 
and CD together witty, two; .,. 
right angle figures, made of - 

- _ A ke CD, and 

(#y the 47 firſt book) is 
er neg 
the | D;andB D. 
-It chen 99mm both _ _ 
- away, the ſquares of B D, a FI ceecareacmneed 
CD, thatis the ſquare of B "5 
C, with the ſquare of AC, / | 
there ſhould yer remain overand above, therwo right an- 
gle figures included with A C and C D, which the {quare 
of A B, is graater then cherwo ſquares of AC and BC, 
according zothe Propoſition. Fe 


Theor. 12. . Prop. 13. $; 

In all ſharp or acute angled | riang.the ſquare 
which us made of the fide ſubtending the 
Jarp angle gs leſſer than the ſquares made 
of the two ſides comprebending the fame 
angle. By two right angle figures, made of 

| the fide (wherenpon' the + yah 

fal fro 


fromthe upper angle doth m tbe 
b Ee 2 _ We- 
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\ 
uttermoſt point ) Hgever th tbe part 
rom the perpendicular, t0 the utter point 
of the ſhary angle of tbe ſaid T riangle. 


Conſtruction. © © 


Inthis acute. angled 'Trian- 

2 gle ABC,ispropounded one 
\ - ofthe tobe a ſharp or 
acute : hamely the angle 


B,and the fideſubtending the 


angle is A C,and thep - 
ber is AD, and th 


part between rhe : perpe 
cular and the ſharp angle is D 
4! ©» \ By now by this P irion 
C D. 996. agen 3 ir 
than the ſquares of A B. and 


BC together by thetwo right angle figures, madeof B C, 
and B D. 


Demonſtration. 


By the 47 of the firſt book is the ſquare of A C, equall 

'© the ſquares of A Dand D C, and (6y the 7 of this book) 
are che ſquares of B C and B D rogether, equall co the rwo 
| og angle figures made of B C and B D with the ſquarc 
ot D C: ic followerh that if we to theſe. equall things, adde 
the ſquare of A'D, that then the two ſquares of A Þ and 
BD: ing equal] to the ſquare of, the {ide A B)-with the 
ſquare of  C,cquall rothe two ſquares of C Dand AD, 
together n ich t wo right angle figures included with B C, 
| | and 
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and B D; ndw the ſquare the fide: AC is equal tothe 
ſquares oÞ-A-P and, D ©, that taken from the (quares of 
theather:ſides A B and B:©; There dorh yet reſt rhe tws 
right figures included{of B C, and B D, which the 
ſquare of the fide A C is leflerthan the ewo ſquares of the 
other ſides A Band B C, according to the intert of this Pro- 
poſition. —afb4 


Probl. 2. Prop. 14. 
T omake a ſquare equall to a givenright line 


an figure. 


It is ſhewen, in the 45 Propoſition of the firſt book, how 
ro change a right line figure(of many figes) into a Trian- 
gle. For alchough;here be ſpokeniofnd more, than onely 
of four ſided, in that Propolicion, to bring them into ,Tri- 
angles, yet by that which is chere ſaid, ic is plain to under- 
ſtand how to.do the ſame in many lided figures alſo, which 
otherwiſe would be very tedious ro be done, ., _ 


Wherefore, if a figure of many fideg be given to be 
changed into a ſquare of the ſame quantity, that is equall 
rorhe fame. Then changethe fame, firſt into a Triangle, 
(asbeforeis ſhewed) ex. then the Triangle into a Paralle- 
logram (by the ſaid 45) and laſt of all, that Parallclogram 
into a ſquare, as here followerh. * 

Letrtherebe a Parallelogram righc angled, comprehen- 
ded with the two ſides orlines A B and B C,-thart is, as 
long as A B, and as broadas B C, ſer theſe two lines, the 
one, at the end of the other, in oneright line, as here AC, 
then divide the line A Cin two cquall parts in the point 
E, and then from che point E, as from acenter of a _ | 
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diaw the half Circumferenccofa Circle,as AD C,whoſc 
Diameter is A C, then draw from B,a: perpendicular linc 
B D,touhing thecirclein D,andupon B D,makea ſquare, 
and that ſquare ſhall be equal] ro the parallclogiam mclo- 
ſed wthA BandBC., 15k 


Ee. 


Demonſtr ation. | 


' *- From E, ler aline be drawn co D, foraſmuch as A C is 

| dividedinto two equall parts in E, and unequall in B, then 

* is (by the 5 of thus book ) rhe right angle figure incloſed with 

 ABandBC, withthe ſquare of E B, equall to che ſquare 
of E C,or E D, being (by the Circles Definition) equal, 
andthe _— of E D, cquall to the ſquares. of E B and 
B D,it followerh, that if we take away from them both, 

* theſquare of E B,thar the. ſquare of B D, ſhall remain e- 

; Rk angled figure, comprehended of A B 
an 


Frobl. 


[HW 2-45. 
277 : 
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be equal 10 4 given quare. 
_ Conſtruftion. 


The ſquare given, 
to which the given, | FE TEAEIET.. ,C 
mon ſhall be made — 
equall, is*the ſquare H 
VDEF &rhe ſquare | 
about which it ſhall 
be made,is V I H N; 
ſer theone ſideof cach A\ 
of theſe ſquares toge- 
therinone right line, 44-1 
MY D rae oTTOCOTTIITRS 
long VI to 0 ſorhar F E 
V Cbe equall coDI | 
(called Hypothenuſa) 
and make a ſquare upon V C (bythe 46 of the firſt book) 
whichis V CB A, then isthe Gnomon CH A equall to 
theſquireVDEF. a CIS 


Foraſmuch as the geo ſhun £ "ian V Eare (by.the 
47 of the firit book) eq altohe 
the ſquare of V B, it tolwerh he we take from both 
the common-ſquare VH, thatthen the Gnomon CH A 


_ doth remain "20 co the ſquare VE.- William 
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Willem Holtzman, a German, doth, teſtific, that this 
laſt Propofition is. nor m_—_—_ in-che-Greek Copies , - 


Latine, and therefore(nor withque IF ſc) do dorbemte 
cher Row _-y jw by no' 0, whe cont Po. 

der, 1p a cli © {coond book, 
and D—_ hath ſerthe ry2 0 the laſtin the firſt book) bur - 


Lucas Paciolus witneſſerh, that the fame is found in 
| ſomeold Copies, i Oe the ſecond book 
where no doubt, it oughtto ſtand, if it be 

of Euclides wating. 
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T he 1 hird Booke. 


_ 


Tue ARGUMENT. 


| His Book treaterh 

of the moſt perte& 

Figure which 1s a 

Circle, wheretore 

tis much more to 

be eſteemed than 

the two Books go- 

| ing before , which 

did (et forth the moſt ſimple properties + 
E. FE: -- a4 


— 
. - | . , 
4 wid. hes , « . 


TR" "Re WIT OOTY 
a Sa = OSS 


% - bB Sx 6 PS. bon C 
"FR ©. At os = e7, "3 > u% hq 
7; 3 
oi 


g8 ” The third Bookof | 


of rightlined Figures , for Sciences take 
their dignities of the worthinefle of the 
matter that they intreat of , but of all 
Figures the Circle.is of moſt abſolute 
perfeQion, whoſe properties and paſſions 
arc here ſer forth , and moſt certainly de- 
monſtrated. Here alſo is intreatedof right 
Lines ſubtended to Arches in Circles;al- 
ſo of Angles ſet both at the Circumfe- 
renceand Center of Circles , and of the 
variety and differences of them, whereby 
the reading of this Book 1s very profita- 
ble, to theatteining of the knowledgeof 
Arches and Chords. Again, it ſheweth, 
how ina Sphear , an Orbe, or ſuch like; 
may be found the two oppoſite points, 
which 1s athing very neceſſary and com- 
modious; chiefly for thoſe that ſhal make 
Inſtruments , ſerving to Aſtronomy and 


other Arts. 
DE- 


Fuclides Elements; 


TED HET FEE SEG CI HE 
POR ZN @cx CT LENA. 5 


SR Onall Circles are ſuch what Di 


= ameters are equall , or whoſe 
Mead lines drawn from the Centers 


are equal. 
As the Circles AFB D and B wa 


GCE are cqual, becauſe their 

Diameters AB and BC aree- DC 

<ou and alſo becauſe their Semi- JV 
tam 


eters DF and EGare equal. 

Thereaſon whereof is, tor thar aCitcle is deſcribed by one 
revolution, or turning about of rhe Semidiamerer, having 
one ofhis ends fixed, as if you imagine' the. line D F, to 
have his point D fixed, and the other end, namely. F, to 
move round, till it come to the place where it began to 
move, it ſhall fully deſcribe the whole Circle, wherefore 
if the ſemidiameters be equal, the Circles of neceſſity muſt 
alſo be cquall, and alſo the Diameters. . *. 


2 A riobt line is ſaid to touch a Circle, 
which touching Fl Circle, and being pro- 


duced, cutteth it not. 


As the line B C onely coucherh the Circumference of 
Fi 2 | the 


the Circle in the point B, but 

GT  curteth ir not, and ſuch lines, as 
the line B C, is called a Tangent 
line, 


> Circles are ſaid 10 touch the one the other, 
A which touching the 
one the other, cut not 


the one the other. 


As thetwo Circles do not cur 
through, but doonely touch the 
one the other in thepoint A. 


4R7ebt lines in a carcle,are ſaid to he equally 
diſtant from the Center, when Perpendi- 
cular lines drawn from the Center unto 
thoſe lines are equall : and that line is ſaid 
to be more diſtant, upon whom falleth the 
nd perpendicular 

ine. 


As in thisCircle GCAHBK, 
thelines CK, and AB are c- 
quigiſtane from the Center D, * 
becauſe thar the line DE, drawn 
from the Cenzer D Pee 

7 


Euclides Elements, 01 © 


lar totheline CK, andtheline D F, drawn likewiſe per- 
pendicular from the Center D, upon the line A B, re c- 
quall the one tothe other, But the line G H is farther di- 
ſtant from the Center D, thenare thelines CK or-AB 

becauſe the line D I drawn perpendicular to the line G H 
from the Center D, is longer than the lines E D, or D F, 


5 A Settion or ſegment 
of a Circle, is a figure —> 

comprebended under a right line, and 

a portion of the circumference of a Circle. 


6 Anangle of a Seton or ſegment 1s that 
angle which is contained under a right 
line, and the circumference of the Circle. 


Astheangle C A Bin the fe- 


F ion C A B, is an angle of a ſe- ET, 
= CGion, becauſe it is contained of Y a6 Ba.. 
" A —— 


the Circumference ACB, and 
andrtherighr lineB C. 


7 An angle # ſaidto be in a ſettion, when 
in the circumference u taken any point, 
and from that point are B 
drawn right lines to the 
' ends of the right linembich 8 
« the baſe of the ſegment, X——þ 


the 


- 
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the angle which contained under the 
right lines drawn from the point, s ſaid 
tobe an angle ina ſein. wh 


As the angle ABCs ſaid to beanangle in the ſcion 
BAC. | 


8 Butwhentberight lines which compre- 
 bendibe angle do receive any circumfe- 
rence of a Circle, then that angle is ſaid 

to be correſpondent, and to pertain to that 


CG ircumference. ' 


As the rightlines A D, and A- 
D B, which contain theangle BA D 
and receive the Circumference B 
C CD, therefore the angle BAD 


is ſaid to ſubtend,and ro —_ to 
B the Circumference B C D. 


g9 A Seftor of a Circle is (an angle being 
ſet at the center of a Circle ) a figure con- 
tained under the right lines which make 
that angle, and the part of 
the Circumference recei- 

ved by them. 


Asthe figure A BCis a Scctar 
ofa Circle, for that it hath an an- 
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gleat the Center, namely, the angle BAC, and is con- 
rained of the two right lines A Band A C, which contain 


thar angle, and the circumference received by them. 


10 Like ſegments or ſetions of a Circle, 


are thoſe which have equal 
angles, or in whom are e- 


quall angles. 


As theangles ARC, and DE 
F are equall, becauſe they lie in 
like Sections of a Circle. 
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FUCLIDES 
ELEMENTS: 
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Probl. 1. Prop. 1. 


T ofinde the Center of a Circle, 


Conſtruction. 


To findethe Center of this 
Circle, draw a line by adven- 
ture, inthe ſame, which with 
both ends doth rouch the cir- 
cumference, as AD, divide 
the ſame line in two cqual! 
parts, the midſt is I ; from 
thence draw a line perpendi- 
cularupon AD, to the cir- 
cumference, as I G, and pro- 
long the ſame on the other. 
fide to H, making the right 
line GH, then divide the line 


H G,into two equall parts, the midſt is C, which is the 
Center of the Circle required. 


Demonſtration. 


Sup poſe that C werenot the Center of the Circle, but 
| | that 


. " 
= : % 
Tz , +: Fs 4 ” 
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'Euclides- Plements. 1095 


'but that N werethe ſame, and draw the lines N A, NI, 
 andND,the lines N Aand N D, (bythe Circles Definitt- 
on) muſt then becquall, aud: (4y rhe 5 of the firſt Book) the 
angles N A D and N D A equal, and the ewo! Triangles 
N A Iand N D 1(incluged with equal] lines) ſhould (by 
the 4 and 8 of the firit bock ) be equall, and theretore muſt 
theangle N 1 A be equallto N 1D, and both right an- 
gles, which cannor be;Fortheangles AIC and DIC 3 arc 
righr angles (by the wask it ſelf ) and NI A,a greater an- 

c, then C I A ſhould be nor onely cquall ro the ſame, 
- alſo a part more, which is" ;nipoſſible and (contrary 
ro the 10 common ſentence) wheretore not N, but C. is the 
Center of the Curcle. 


Theor, 1. Prop. 2. 
If two points be taken inthe circumference 
- of a Circle by chance , and fromthe one 
point to the other be drawn aright line, 
_ that line doth fall within the Circle, 
2... Conſtruction, 
'+ The, points in the Cir- 
cumference are C and D, P ts bhp. 
andthe line drawn is CD, /ETTtTTShS D 


which line doth fall within 
the Circle. 


Demonſtration. 
« :- Divide -C D in two c- 
quall parts, the midſt is B, ; 
IF G g from de a. 
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from thence draw a perpendicular to rhe center A , and 
from A drawtwo lines tothe points, as to Cand D : And 
for as much as the angle A B D is right, then 1s it grearer 
chen BAD, or B DA (bythe 32 of eff Book, ) it fol- 
 lowerh (by the 18 of the ſame) that A D is longer then 
A B, and thar the line CD is within the Circle; -tor if che 
ſame were without, then ſhould A B be longer, and up- 
onthe circumference ſhould A B and A Dbecquall. 


Theor. 2. Prop. 3. 

If a right line be drawnthrough the center 
of a Circle, and within the ſame Circle, it 
doth cut through another right line(which 

' doth not go through the center Jin twoe- 
qulpert, then do thoſe right lines make 
(at t; 


. 


the interſefion ) right angles: andif | 


* 


thoſe lines, inthe interſettion, doe make 
right angles, then is that line which goetb 
not through the center , cut inmnwo equal 
parts with the other line. 


Conſtruction. 


Theline A Bqoth go throughtheicemet C, and doth 
cut through another line E D(which doth not go through 
the center) inrwocquall parts, cherefore are tlie angles in 
F allrigfiraagles, - 

 De- 
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Dem nitration. 


Fram C let be drawn 
the lines C Eand CD, 
and for as much as the 
ewo Triangles F C D 
and F CE are cquall 
(by the 4 and 8Bof the r 
Book) ir followeth thar 
cheangles CFE, and 
BFD are alſo equall, 
and (by the 13 of the" 
ſeme Book )rhey are allo 
righeangles, as alfoBFE and BFD. 
| And ſecondly, Tf then the lines AB and ED, cur 
one another through in right angles , thenare the parts 
FDandFE equall. 


Demonſtration, 


Seeing thar the angles E and D are cquall , asalſo C F 
Dand C FE, andthe fides of the two Triangles, as CE 
andCD , and C Fcommon to both: ir followeth, 
that the other anglesand ſides of thoſe Triangles arc alſo 
equall one to another (by the 26 of the rſt Book,) that is, 
E Fequallto DF, whereforethe propoficionis truc. 


Ge 3; Theor. 
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Theor. 3." Prop. 4. 
If ina Circle two right lines doe cut through 


one another hereof neither of them both 
doth go through the center, then are nei- 


ther of thoſe lines divided into equall 
parts. 


Conſtruction. 


In this Circle, the 
lines AB and DE, 
cut through one ano- 
therin the point I,and 
neither of them both 
doth paſs through the. 
center of the Circle, 
therefore are- neither 
of thoſe cur through 
incquall parts. - ; 


'Demonſtration. 


Lertherebe drawn from the croſſe point I, aline tothe 
; center C, asI C, if thetwo lines did cur through onea- 

notherin equall parts, then ſhould the line C I come right 
angled upon both rhelines AB and D Einthe point I (by 
the former propeficies, ) thar is, theangle C I A ſhould be 


cquall to theangle C I B, and ſecing that all right angles 


$8. VN 2 


_- nes CK, CDand C, 
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are equall one to another, the ſame angle C 1 A, ſhould 
likewiſe be cquall ro CID, and CIE cquall ro CI 
B, which by the g common ſentence, cannot be, For CIA 
isapart of C I'D; and CLE a pair of CI B: therefore 
are the lines A Band D E noc both, no any of them di- 
vided into cquall parts. 


| Theor. 4 Prop. 5. 
If two Circles cut the one the other , they 
bave not one and the ſame Center. 


Conſtruction, 


Theſe two Circles cur 
through-one' another in 
the points K andH there | 
fore they have not one 
andthe ſame Center. 


Demonſtration. 


If we take C to be. 
the center of borh the 
Circle-, : and draw the 


G, it followerh (6y the we 
Circles Definition ) that theſe three lines ſhall be equal}: 
that is,C D part of C G ſhould beequall rothe ſame CG 


which is falſe (by the 9 common ſentence) wherefore, both 
thoſe Cucles havenort one and theſame Center. ; 


: | |  _The- 
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T heor. 5. Prop. 6. 


Two Circles which do inwardly touch one 


another, have not one and the ſame Cen- 
ter. , 
Conſtruction. 


Theſe ewo. Circles touch 

 aneanocher in the point 
D inwardly : therefore 
they havenot one and the 
ſame center, 


Demonſtration. 


Ler us rake Cto bethe 

center of both the Circles 

and draw the lines C A, 

CDand CI: theſe lines (by the Definition of the Circle) 

ſhould be equall the one to the other, thar is C I equall to 

C A, the part equall ro the whole, of letus take E to be 

theceater of both, and draw the lines E Aand E D: then 

_ (%y the ſaid Definition) the lines E A, EDandEF beallo 

<quall, chepart E F cqualltothe whole E A and C D part 

of ED cqualtro the whole,which is falſ,andtherefore the 
Propoſition is true. 


The- 
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Theor. 6: Prop. 7. 

If in the Diameter of a Circle,be taken any 
point, which 3s not the center of the Cir- 
cle, and from that point, be drawn unto 
the Circumference certain right lines 4be 
greateſs of thoſe lines ſhall be that line 
wherein the center i, and the leaſt ſhill 
be tbe reſsdue of the ſame line, and of all 
the otber lines that which is neareſt tothe 
line which paſſeth through the Center 
greater then that which x further diſtant, 
and from that point, can fall withinthe 
Circle on each ſ#de of the leaſt line, onely 

10 equall right lines. 


(.onſtraQion. 
In this Circle, E K is the 
Diamerer, and Þ isrhe ta- 
ken pointinthe lame,and- _ 
C the center , now the 
line PKdoth paſs through E 
thecenter, & the line PE pÞ 
ts the reftdue of the ſame, 

. theether lines drayyn fro 
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the ſamepointis P H, P GandPTI, wehave in this four 
ſundry caſcs ro ſhewinthe demanſtration. 


Demonſtration. 


Andro the ſame end, we draw the lines from the cen- 
ter C co thecircumference, as ro H G and I D. 

'T And firſt concerning 
cheline P K, that char is 
greater than P H, or any 
of the other is thus pro- 
ved, the lines P. C and 
CH rogecher, are (by the 
20 of the firit. book) grea- 
ter thanÞ H, and CH is 
cquall ro C K : therefore 
is PK _ allo then 


X P H,and by the ſame rea- 
lon isP K, alſo greater thanP G, or any of the other lines 
_ "4 bedrawn from P to the Circumference of the 

ucle. | | 

© Secondly, tharP E is leſſethanPForP Dis thus un- 
derſtood P D and PC arc together greater than D C 
(by the aforeſaid 20of the firſt) and DC equall t» EC: 
. thereforeis P Dand ÞP C alſo greater than E, and if the 
part Þ Ccommon co both, be raken away, then ſhall rc- 

main D P greater chen E Þ by the 5 common ſentence. 
Thirdly,thatP H is greaterthan P Gisevident (6y the 
24, of the firſt book) tor theangleP C H is greater than P 
CG,and the lines CH and C Gare equall, and PC is 
common, tnlike manner is proved, that P G is greaccr 


than P I, or any of the other lines, which can be drawn 
from P berween G andI. ; 


Laſtly, 


'Euclides Elements.” ut 


Laſtly, can there not be mote then two lines equall one 
ro another on each {ide of the line E P, which is as much 
as. if we ſaid from one point (as from P) may on the one 
ſideof the line E ÞP, no line be drawn”, which ſhall be <- 
quall to one already drawn,asto D P,and that is now pro- 
ved, but onthe other ſide ſuch can be done, as is to be (cen 
on the line FP. 


Theor. 7. Prop. I 


If without a Circle be taken any point, and 
Fram that poin, drawn into the Carclewun- 
to the Circumference certain right lines, 
of which, let one bedrawnby the center, 
and let the reſt fall in the concavity by 
adventure, then the greateſt of thoſe lines 
which fall inthe hollow of the Circumſe- 
rence of the Circle, is that which paſſeth 
by the center, and of all the other lines, 
that line which s« neerer to that which 
paſſeth by the center, is greater then that 
which is more diſtant, but of thoſe right 
_. lines, which end at the convexe fide,” or 
part f the Circumference, that is the leaſt 
.. - which is drawn from the point to the di- 
| -- ih ameter.,: 
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ameter, and of the otber lines, that which 
i neerer 10 the leſſer, is leſſe then that 
which is more diftant,and from that pornt 
canbe drawn unto the Circumference, on 
each frde of the leaſt line, onely two equal 
right lines. 


Conſtruction. 


Withourrhis Circle, is the poige A, che lines drawn 
Tl ©" and doth fall onthe concave fide, as 
AE, AD, AC, AB: &by A Egocth the circles center 
G,alſorhe lines which fall upon the convexe fide of rhe 


Circumference, as AL,AK,AIandAH, and A L doth | 
fall between the point A, aud the centet G, there are alſo | 
drawn (for denvonſtr ation) from G, the' half diamerers to 
the Circumference, like as dothappear in the Figure. 
We have here five fundry cafesro- ſhew, and firſt chat 
the line which doth paſs through the center isthe grexeſt 
POSE 9-48 | AIC = 


Euclideg Elements. Ii$ 
Demonſtration. 


Foraſmuch as A G and G D together are greater then 
A D )6y the 20 of the firſt book ) and that the ſame is equal| 
ro theline A G E, it followeth that A G Eis alſo greater 
then A D, and alſo oreaterthen A C or A B or any other 
that can be drawn berween E and B within the Circle. 

Secondly, that the line next to that which geeth 
chrough the center, is greater then that which is further 
diſtant,is thus proved. The lines D G and G C are cquall, 
and A G iscommon, but the angle A G-Dis greater then 
AGC, therefore the line AD is greater then A C, 
(by the 2 4 of the fir#t book) and for the like cauſc is A C 

reater then A B alſo, or any of the other lines that can be 

rawn between the ſame, 

Thirdly, that the line A L, which fallath, beeween the 
point A, and the Circumference(inthe line of the Center 
as AG) isleſſer then thoſe that fall upon the Circumic- 
rence without is thus proved. | 

Foraſmuch as A K and K G are together greater then 
A G;andthar G K and G Lare equall. Ir followeth,thar 
A Lisleſſer then A K, or any other linethatcan be drawn 
from the point A, to the Circumference, like as clearly ap- 

reth by the ſame figure. 

Fourthly; that thenexr line to that which falleth be- 
eweenthe point and the Center upon the Circumference, 
is lefſer theo tharwhich fallcrh further from the lame is 
thus proved. | : FR | | 

Secing that the lines A G.and G K are equall to AG 
and G I, andrhatthcangle A G Kislefſerthen AG 1: ir 
followerh (6 the former 24 of the firſt book ) that the line 
AK is ſhorter then AT, and peyogy AKis alſo qt 
Wits / Hnh 2. + | then 
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then AH, or any other lines which can be drawn from 
the point A to the Circumference' (which alſo appeareth 
by the Figure between the lines ATand AB. 
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And laſtly, therecan on thar fide from-A. K, our of the 

int A tothe Circumference, no line bg drawn; which 
ſhall be equall ro the ſame A K, and thar- is now proved, 
for towards L they will be ſhorter, and towards. I they 
will be longer, bur on the other {ide it can be done, if in 
G be madean angleequalltro A G K, astheangle A GM 
and draw the linc A M, that ſhallbe equallro A K ( by the 
fourth Propoſition of the firſt book.) Tits 
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| Theor. 8. Prop. 9. 

If within a Circle be taken apoint, and from 
that point be drawn unto the Circumfe- 
rence more then two equall right lines, 
then is that point the center of the Circle. 

Con- 
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. Exom che polnt Ci in, 
this "Circle is drawn 
three equall lines as C 
H, CMand C O: there 
foreis C the center, of, mM 
the Circle, 


Demonſtzation. 

\ Let: there. be. drawn 

the lines O M and MH, 
andeach of them divi-/ 
ded jnto =p cqualp arts 

& in FandI, Ln w chelincs 1 C K and F CL cutcing 

one gooebes 10 al C:; foraſmuch as the rwo Tr- 

. "5G Fi OagoCE! EM are cquall, as alſo C IM and 

= ,theline L Fis rj tangled upon M ©Q, and K1 

4 upon. Mn: .cach of r FD tines FLand I K muſt the 

\ FemteLan ircle be (6y "the third Propoſition) which 

_ _.muſtthen happen i in the croſle poiat-C, tor it the ſame 
were in the lineF L, ia any ther Poing. tom C towards 

L; , or rowargs F :,it LF6 c (8h certain, that the fiehguld 

NUT. COME upon cl hoe! K and ſotaken inany other 

upon the line. Tt rom C towards I or K, it. woul Tee 

come upon the line L F, whereforethecenter of the. Cir- 
cle, is in the croſſe point C, which might alſo many 0- 

ther ways be proved, 
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Theor: 9;:!1Prop. 10. 
One Circle doth not cut through another in 


more places then two. 


Demonſtration. -- 


If theſe Circles - 

! Wightcutthrough 

one another in 

three ſundry pla- 

ces,asin ABL, ler 

there be drawn 

the lines A B and 

B L, and thoſe 

lines cur into two 

. equall in I 

2 AH, ang from 

” thence draw two 

more perpendicu- 

lar lines, thoſe cur 

through one another in the point C, which (61 the former 

Propoſition) ſhould be the center of the Circle, it is evident 

(by the 5 Propoſition) unpoſſible ro be ſo, for Circles which 

doth cur through one another, have not one and the ſame 
center, NET OM 


The- 


 Etidides Elements. ng 
The: ro. Prop. I. 


I fra two Circles doth touch one another in- 
wardly tbe centers being given,and from 
. the one center to ue. w_ becdraws s 
right line, and produced forth, tbe ſame 
| ſballeuttbe Circum ſvmnr' in the point 


of touching. 
Conſtruvion. 


Of theſe Circles, the 
r is inward in A, 
and rhe ccnrersare C and 
F, the right line chat go- 
ker. the centers, 
and Fa oduced forth, doth At 
cut Citcuraferente, i in 
the point of touching A. 


Demonlſt ratton, 


If the produced line C F doth nor fallro cur the Cir- 
cumferenec ofthe Circle in che point of rouchingasin A, 
= the touch point be in H, then muſt che line C FH 
pp] by thaCir cles De -fnition) bur Flis c- 

An then : I (by the 7 Propeſi- 
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rien) wherefore (by the fourth Definition) CFHis alſo 
longer thenC F A, bcing both our of one-and the ſahe 
center, which cannor be,as contrary tothe Clriles Definition, 
wherefore is C F H noright line, but che produced line 
C F doth fall in che poinr of couching A,  - 
Theor. 11. - Prop.'42. 
IftwoCircles touch one another outwardly, 
then a right line drawn from one center to 
tbe other, doth"paſſe thro 


pornt. 
Conſtruction, 

'**- *+* Theſe Circles couch 

- oneanother outwardly, 

then a right line drawn 

.fram the ane _ceater to 

the; other, doth paſle 

through the touch point 


Demonſtration: 

It C A doth nor paſſe 

through rhe point of 

nl rouChing, then ler ir be 
&”: : -::/CIA, foraſmuchas (by 
| the Circles Definition) 

C Eand C H arg cqual, 

and alſo AE and Al,and 

char CI is longer than 

CE (bythe. 8 Propoſiti- 

' on) Ir Hllowerh _—_ 


I Aalſoislongerthen C A, wherefore C I A doth not 
goe righe from rhe one center tothe other, (by the 4 Defi- 
nition of the r Book) butthe linc A C being a right line, 
doth paſſe through the point of touching, + + | 


Theor. 12. Prop. 13. 


Two Circles cannot touch one another in 
more then one place , whether it be in- 
wardly or outwardly. 


Demonſtration. 


**. If the Circles touch one another inwardly, that cannot 
bebutin one place, and a right line drawn from the one 
center to the other,doth paſſe through the point of rouch- 
ing, (by the former propoſition) therefore two Circles doc 
_ touch one another, outwardly , in no more butin one 
place. | 

Secondly, If two Circles touch one another, inwazd- 
ly, that can be bur in one place (by the 2  propoſition,) It a 
right linebe drawn from the one centerto the other, and 
the ſame line prolonged forth, it ſhall paſſe through the' 
point of:touching', which cannot be in more then one 
place alſo, (like es in the demonſtration of the 11 Propoſition: 
& ſhewed, ) wherefore two Circles doe touch one another , 
inwardly not in more then one point. 4 
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Theor. 13 Prop. 14. 


InaCircle equal right lines are equally di- 
ſtant from the center , and right lines e- 
_ qually diſtant fromthe center are equal, 


are drawn equal right lines 

ABand DE, theſe lines 

) ſtand equally diſtant from 

the center C,and right lines 

_ which ſtand equally diftam 
thecenter,are equall, 


% = N In this Circle ABDE, 


Demonſtration. 


Divide rhe line A B into two equall parts, the midſt is 
F, docthelikewith DE in G, and fromthe points F and 
G draw lines to the center C, as the lines FCand GC: 
theſclines fall perpendicular upon che lines A Band DE 
(by the third of 1bu Book,) and furthermgre,draw from the 
center C the lines C A and C D, theſe are-equall (by the 
r 5 definition, and foraſmuch as the angle A F C is equal 
to rheangleD G C, being both right angles, andrhe 
fides F Aand CA cquall co the fides D Gand CD, it 
foloweth, that the third Gdes F C & G C arealſo equal! 
(by the conſequence of the 47 of the 1 Book,) the Spe C 


Euclides Elements, 123 


A Fand F Crogcther, being equalltothe ſquare of AC, 
and likewiſe the ſame js to be confidered of D G and G 
C, wherctore the lines A Band DE are equally diſtant 
from the center, (by the 4 definition of the 3 Book. ) 

And furthermore, the perpendicular lines C F and C 
G are proved equall, andthe part A F equall to the part 
D G: and alſo it is proved that A B is double to A F,and 
D E to DG, whetetore (by the & commen ſentence) the lines 
ABandD E are alſo equall. 


Theor. 14. Prop. 15. 


InaCircle, the o_ line i the Diameter, 
and of all other lines, that next the Dia- 


meter or Center, 5s greater then that far- 
ther diſtant. 


Conſtruction. 


In this Circle is th& 
line AB the Diamecer, 
and therefore the great- 
eſt, and the lines D H 6: 
GI lefle; alſo DH is 
neerer to the ccarer C 
then G1, and therefore 


greater then GI. 


Demonſtration. 


Let there bedrawn the perpendiculac lines C N and C 


K,and the lines C D, C G, CI, CH, foraſmuch asthe 
nt: FLESH: lin: 


> Mc; ae 2 of wi ah. : CE * wie 8 *. 2% 7 9" 4 $2.3 448 4 ; 3% Ar. oy » Ly S ar" - AE 5 _ P's 2 ns” g A 
," - » M Va. * p- Yo q T. « > | * I” F4 . Y . F 
=- - 
—_ , 


lines C Dand C Hrogectherare c<quall ro the diameter, 
and that the ſame (by the 20of the fl book) is greateſt or 
longeſt, and longer than D H: it followeth, that the di- 
amerer A Bis alſogreater then D H, and for the ſamerea- 
ſon alſogreaterthen G I, or any other lines, that beſides 
the diameter, canbe draw n. | 

Secondly, {eing that the angle D CH, is greater then 
G C1, ic followeth that (by rhe 24 of the firſt book) DH 
1s longerthan G 1, or any other line that can be drawn 
from D H towards G1. 


Another way. 


Theſquare of CH is 
greater then the ſquare of 
o HNby the ſquare of NC 


- (by the 47 of the firſt 600k) 
AD thereforeis C f4 {o lon- 


+." \ gerthen NH, thar is, the 

A "c | dameter A B is longer 
| / thenthe lineD H. 

'/ And the two ſquares 

ae WF's KlandK C are together 

equall to the rwo- ie 


H and NC, fecing that 
each of them are — rothe ſquare of the half diameter, 
but the ſquare of C K is greater then C N ; it tolloweth 
that theſquare of K I (by ſo much) muſt be leſſer then 
the ſquare of N H: it istherefore manifeſt, that the line 
D H is longerthenrheline G I. | 


The. 
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Theor. 15. Prop. 16. | 

If from the uttermoſt point of the diameter of 
aCircle, be drawn a line perpendicular 
tothe ſame, that right line doth fall with- 
out the Circle, and between the ſame right 
line,and the Carcles circumference cannot 
be drawn another right lint, and the an- 
gle of the balf Circle anddiameter is grea- 
ter then any acute angle made of right 
lines,and the angle fe. ah the circumfe: 
rence is leſſer then any right line angle, 


Conſtruction. 


The diameter of this 
Circle is AE, from the 
uttermoſt point A, let 
there be drawn a perpen- 
dicularline AB that doth = FE Boone, © 
_ fall without the Ci:cle, pL - —A 
and from that point A "* & 

cannot any other live be 

riwa berween th e Cir- 

cle, and the ſaid perpen- 

dicular AB. 


And theanglecontained with the Diameter, and the 
arch A 1 D is greater then any right line angle, that is lels 


then a right anglag7,yche angle conteined with the per- 
D cube AB and the arch A 1 D is lefſer then any right 
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thereby to demon 


- Demonſtration, 


In the gn. ay theſe lines A C, GI, and GD, 
racethelc ſundry parts following. 
Firſt, If it were pol. 
fible that the perpendi- 
4B_ cular from A might fall 
within the Circle, as A 
D. then ſhall AD Gbe 
an Ifoſcheles Triangle, 
.Y (6y the 25 Definition of 
—IA the r Book) upon A D,as 
GDAand G AD, and 
the angles upon the baſe 
s, 4 be equall,as the angles A 
| and D(6ythe 5 of eſo 
Book ) bur the angle G A 
D is taken to be right: ic followeth then that G DA 
mult alſo be right. (contrary to the 77 propoſition of the firſt 
Book,) wheretore the perpendicular A B doth nor fall 
within the Circle, but wkchour. | 
| Secondly, If berween the perpendicular AB, and the 
circumference, there could be drawn another linefrom A, 
and then rake the ſame to be AC, and from the center G, 
if there be drawn a perpendicular upon A C, as G, the 
angle GI Awill bea nghtangle, and therefore the line 
A G ſhall be longerthen G I (6y the 29 of the firſt Book,) 
which isfalſe, for G I paſſeth through che circumference, 
and G A doth bur touch the ſame, wherefore G [is long- 
erthen G A. Ir followeth rhen that between the circum- 
ferenceand the perpendicular A B, no right line from A 
can bedrawn. _ MITES 
 Thisdly, Andby theſame reaſon, iti :manifeſt , that 
yas ©2413 3510 I. 0 1 4 fo 20G bag 2% 1: 


- 


: 
—_ 


the | 


Eandlides' Elements. 17 | 


the angle contained of the diameter & rhe circumference, 
is greater then any right line angle which is leſſe then a 
right angle, and the angle thar is berween the ſame cir- 
 cumference and the perpendicular is lefle chen any right 
line _ 
And upon this Propoſition hath Exclide hanged this 
Appcndix or Corollary following. 

creby it is manifeſt rhar rhe perpendicular line which 

is drawn from the uttermoſt point of the diameter of a 

Circle, doth couch the Circle but in one point only. 


Probl. 2. Prop. 17. 


From a point given without a Circle, t0 
'draw gline that ſhall touch a Circle given. 


' Conſtration. 


The given point is 
D, the Girclets IEB, 
rhecenteris C, from 
the center C draw a 
line to the point D, 
cutting the circumfe- | 
rence 1n the point B, : 
and from C deſcribea : 
Circle whoſt half di- : 
ameter is C D,which 
isthecircle A F D, & 
from B draw a line | 
perpendicular ypon " 
the circumference, as _ 


»d 
**. vod > TT. 
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A, and from thencea line tothe center ©, ending the gle 
ven Circlescircumferencein I, nd from thence, from the 
point [, drawa line tothe point D, the ſame line T Ddoth 
couch the Cucle nl. | 


 / Demonſtration. 
Foraſmuchas the two fides C Dand C I, areequall to 


| C Aand C B, and the-angle C common to both, rhe baſe 


D lis equallro A B (by the 4of the r Book) and the other 
angles included with equall fidesarc equal oneto another, 
thar is, the angle C B A cquallroCI D, and C BA 1sa 
righr angle, and the line AB doth touch the circle by the 
former propoſition: it followerh then, that theangle CID 
isalſorighr, and that rhe line D1 doth rouchthecircle. 
Another plain and eaſe way. 


Lay aruler to the point D, and to the uttermoſt of the 
circumference of che given circle,” that ir doe rouchthe 


circle, and not goethrough the ſame, and draw the lineto 
rouch the circle,and nofarther, as I D. - 


'- Theor. 16. ©. Prop. 18, 
1fa right line doe touch aCircle, and from 
the center be drawn a right line to the 
; pornt of touching , then is that line perpen- 
dicular tothe touch line, - © 
Conſtruction. 


In the following heure, the line A D. dath touch the - 
; \ ©": 0 7 


* # Y 7-4 
- 


Circle , in the 
pointB,and from 
thence is a'line 
drawn tothe cE- 
ecrC,asBC,that 
line BC is per- 
pendicular tothe 


. & A > $* 35 %* < "I * F, - l oo 
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Demonſtration. 
Thisis manifeſt ( Y the '16 Propoſition) which otherwilc 
tghr be thus proved. _ . 
- If CB Dbenot a right angle, ler there be drawn /ano- 
ther line perpendicular ro A D, as-CE, then muſt the 
angleCE B, andthe line C B ſhall be longer then EC 
(by the g of the firſt book) but CI parrof CE is cquall ro 
C B, whercfore. CE is longer then C B; it followeth 
that from the center C cannot be drawn a perpendicular 
upon A D to any orher point, then onely to the point of 
rouching B. 


: ......, Theor. 17. Prop. 19. 

If a right line do touch a Circle, and from 
thepoint of touching be raiſed upon the 

© ſame line aperpendicular though 1he Cir- 

- ele, inthe ſame perpendicular line is the 

_.. center of the Circle. - kk Gon- ' © 


by 


. 
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In the foxmer figure, there is drawn from he point.of 
es Ba lineperpendicular to AD, 2s BG, that line 
B G doyh paſſerhroughthecenter of the Citele, - 


© . Demonſtration, 


This is evident (6y the former, Propoſition }for if the cen- 
tre be not in the perpendicular line B G , ler the ſame be 
intheline B F,in the point F,-then the angle F B A ſhould 
be equallto the _ G B A, the part equall tothe whole 
whichis impoſhble. ; 


Theor. 18; Prop. 20. 


InaCircle, an angle at the center is goupls to 
an angle a3 1heCreumference ſo that bath 
the angles have to jbeir baſe one. and tht 
ſame part of the Cirenmference. | 

#& —_» . Iathis Circle, 
| upon one and the 


owe part of the 
'Circumference B 


> fa > TT. 


firſt, istheangle B'C D, inthecenrer, doublero theangle 
BIG... wh | 


PCD, doubktoC 


- B: ir followeth, if werakeaway W C B from W CD, 
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Circle, theſe angles BID, BH D,andB MD, that an- 
leinthe Center,as B C D is daubleto any of theangles 
m the Cutumference,'as BI D,BHD, or BM D. 


Demonſtration. 


We have herethree angles ini the Circumference drawn 
ro ſhew three ſundry things, the firſt angle is comprehen- 
ded with the diameter I D, and the lineI B, Theſecond 
analeis included with the lines HB and HD, and the 
thirdangle, with MB and M D,and drawing the lines out 
of eachangle, thorow the cemer C, as Þ Hand M W. 

Firſt, In regard that (by the definition of rhe circle) all 
half diameters are £quzllone to another , there is the in 
figure,certain triangles,called Ifoſteles,of two equal ſides, 
»DCM,DCH:BCL,BCH,BCM ind BCD: 
which (55 the 5 propoſition of the 1 Book )havethcirangles ar 
thebaſe'<quall one ro another , (which Angles are herein 
the Circumference) and each angle oppoſite, are' double 
ro one of rheſe)by thy 3 2 of the firſt Beok)wherfore,for the 


e BCP isdoublero BH C, and 
D, 'Ir followeth, thar it we add 
P-CD,andP C Brogcther; as alſo BHC,and CHD, 
thatthe angle B C D is doubletotheangle BH D. 
Thirdly, theangle W C D (6 the 4 he reaſon) is 
double tothe angle C M D and W C D doublero CM 


Secondly , the Angl 


and CMB from C M D, char the angle B C D isdoy- 
blero BMD, according to che intent of this Propoſi- | 


tion. | 
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Theor. 1x9. Prop. 21. 
In aGircle, the angles which and py on. 


and the ſame part of the circumference are 
equall one to another. 


Conſtruction. 


In the former figure, theangles BI D, BH D,and BM 
D, doe ſtand-upon.one and the {ame part of the Circum- 


ference. BP D, therefore are thoſe angles at Thecircumfe- 
- rence £quall one toanother. 


Demonſtration. 


( By the foregoing propoſicion,) The angles at rhecircum- 
ference are.cach halte as great as the. angles in the. center, 


therefore are they equall one to another, (by the 7 common 
ſemence.) 


Theor. 20." Prop. 22: 
If within a Circle be deſcribed a figure of 
four fedes, the angles thereof which are 


. oppoſete onet0 another are rogetber equal 
to tworipbt angles. 


Conſtruction, 


This four fided figure AB C D is inſctibed'in aCiccle, 
rherefore'are the twoangles of the ſame wa_ch are oppo- 
fire,as BA Dand B C D rogerher , equall'ro' wo right 
avgles, as allo AB Cand A DC. 

De- 


$8; 


Let there be 


drawn the lines 


ACand BD, 


then(by the for- 
mer propoſition) 
theangles B A 
C and BD C 
arg equall,asal- 
ſoCADand C 
BD, it follow- 
eth, that che an- 
gleBAD,which 
1s cquallro rhe 
twoangles CB 


Dand B'D C, which with rheangle B C D together, are 
cquall co two right angles (by the 32 of the 7 Book,) there- 
fore the angles B ADandB CD are together equall co 
two right angles: the ſame is alſoro beproved of the 0- 
thertwoangles AB CandA DC. 


| Theor. 21. Prop. 22... 

Cpon one and the ſame right line cannot be 
deſcribed two ſegments of a Circle, which 
ſhal be like in forme>-unequal in quantity. 


Conſtruttion. 
Upoarhe linc AB is 
deſcrib'd the ſegmer 
ACP, on which line 
no other ſegm@: can: 
be deſcribed , like in 
form and unequal in 
quantity to the ſcg- 
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Demonſtration. 
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Demonſtration. 


Foraſmuch as the ſame wy my thought tobe poſſible 
let rhere be drawn upon the ſame line A B another ſeg- 


: - ment of anorher Circle AI B, and draw the lines AC - 


and B C, and from the *point of interſeion in I, draw 
the lineI B,then (by theero Definition of this third botk ) 
ſhould rheangles A C B,and A 1 B beequall, rhat is, the 
inward angle cquall ro the outward, which'is falſe and 


contrary tothe 16 Propoſition of the firſt book , the Propoſiti- 
on therefore is true. | 


Theor. 22. Prop. 24. 
"Hy yn of Circles, deſcribed upon e- 


q 


right lines are equal one to another. 


Conſtruction. 


Theſe Segments AIBand CED ftandeth upon c- | 
quall right lines A B and CD, therefore are thoſe ſeg- 
ments equall one to another, 


Demonſtration 
If it were poſſible that they were uncquall, let there be 
upon 
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upon the line A B, defcribed another ſegment equall ro 
the fegment CE D in form and nantity,and let thefame 
be theſegment A F B, and draw the lines AF, F B and 
B,alſoE Cand E D, foratfmuchrhen as-(6y the 27 of this 
beak) in equall ſegments are equal} angles, then muſt the 
angles AI B andA F Beach of tham-be.cquall to the 
angle C E D, and thercfote the fame angles AIB and A 
F B,alfo be equall one to another, which is falfe, for the 
angle AI Bisgreater then AFB (by the r6 Propoſition of 
thu book ) wherefore equall ſegments that ſtandeth upon 
 equall right liges are equall. _ 


.» .- Prabl.3. Prop.24- I. 5 
A fepment of aGircle being given, to geſeribe 
 thewholeGirele, whereif tbe ſegment is 


a part. 
Conſtruction. 


The ſegment of a 
Circle givenis A B 
D E, draw in the 
lame ſegment, two 
lines by adventure, 
as A Dand E B,di, 
vide.cach linc into 
two ec res in 
 CandJ, and. from 
rhenceupon the line Les 
AD and E B,draw LT4CEC 
two perpendicalars,as C Land! Ewhich all feur throngh 
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9c another inthepoint L, therefore is rhe point L the 


Center of the circle, whereof the ſegment A D B is a part, 
Demonſtration. 
It is evident (by the third propoſition of this Book) tha 
 thecenccrof rheeucle muſt come in borh thoſe perpendi- | 
culars C Land IL, rhatis, in rhe common inter{cion 


poine L, which is alſo {ufficientlyproved- (by the g propeſ6- 
tion of this Book) . 


Theor. 23. ' Prop. 26. 
Equall angles in equal Circles doe fland up- 
. *onequall parts of the circumference zwhe- 
* ther-tbe angles beintbe cemter or in tbe 
circumference of the Circle. 
B 


Conſtruction, | 
Theſctwo Circles are cquall , and: the angles ABO 
| : R 
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and ZI F inthe Center, or the angles A BO and Z EF 
inthe Circumference are cquall, therefore by cicher of 
cheſe two reaſons, arcthe parrs of the Circumterence, as 


AW OandZ MF, whercupon theſe angles doe ſtand 
_ equall, 
Demonſtration. 


Foraſmuch as the lines H Aand HO, are <quall to I 
Zand IF, andtharthey do include equall angles H andI, 
thebaſe A O iscquall to the bale Z.F (by the fourth of the 

þ# ſ book) angles B and E (by zbe 20 of this book ) 
are cachrhe half of H and I, then are I ſeg ents equall 

(by the ra Definition of this) as ABOandZEF, and a- 
like in forme, and (by the 24 Propoſition of this book) ) 4equall 
inquantity, and the reſt or remaining ſegments, or ons 
ofthe Circumference AW O and Z M Falſo equall. 


Theor. 24. Prop. 27. 


In all Circles the angles which fland upone- 
quall parts of the circumference are equall 
the one tothe other, whether thoſe angles 
come at the center or inthe circumference. 


Conſtruction. 


In the former Circles the angles A B OandZ E F doth 
ſtand upoa cquall parts'of the circumference, as u 
AWO and ZMF, ap) 425 are thoſe angles eq 


Demonſtration. 


Jais iscvideat by the former 4 3 pos for _ 
WD” 
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- thatthe parrsof the circumference cannot be unequall, if 
the anglesbe equall, ir followech , that the angles alſo 
cannotbe equall if the pars of the circumference were un- 
cquall whereupon they ſtand, for otherwiſe mighrtthe par 
be equall rothe whole, which is contrary to the 9 com- 
mon ſentence, 


Theor. 25. | Prop. 25. 


In equall Gircles equall right lines doe cut off 
equall parts of the circumference , tht 
greateſt part tothe greateſt , and the leaf 
totheleafl, 

Conſtruftion, 


- A 


Thefetwo Circles are equall, asalſothetwolines Z A 
and O F, and therefore-are the parts cur off equall, the 
partof the circumference A K Z,rothepart OMF, and 


the part AGTZ equalltothe part O W F. | 


4 a : Y : _— ” Hp > ; mY ” % % T5 4 I» 4 K l . C - T | ad oc. # - " R - —_ E Py v 4 2 ” 5 7, os - : E. " 
| £ ; - 
1 ments. 129 


- Demonſtration. _ 
From the centers H and I are drawn the lines AT, I'Z, 
and F H,H O, making the two triangles A Z I and OFH, 
theſe two triangles are equall (bythe 8 of the r Book) and 
the angle I is equall to theangle H, therefore, (by rhe 26 
prope itionof this Book,) the ſegment or part of the cir- 
curference A G Z isequall roche ſegment OW F, as 
alſothe parts remaining A K Z, andO MF, (6y the third 
Common- ſentence.) h 5 


Theor. 26. Prop. 29. 
In equal Circles, are equall parts of the cir- 
cumference ſubtended with equal right 


lines. 


Conlieation. 


The circles inthe former propoſition are equall, asalſo 
the parts of rhe Circumference cur off, with the lines A Z 
and O F, theretoreare the lines A Z and OF, likewiſe 
' equall, 


Demonſtration. OT, 

If the parts of the circumference AKZ and OMF, 
be taken ro be equall , che parts remayning A G Z and 
O W F thall alſo be <quall. And by the 27 of this Book,che 
angle I equall ro the angle H, and by the fourth of #he firſt 
Book, arethelines A Z and O F allo cquall. 
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Probl. 4. Prop. 30. 


To divide the part of 4 Circumference of 4 
Gircle into 2quall parts. 


Conſtruction. 


The part of checircumfe- 
renceis A B C,from Cro A 
draw a right line, as A C,di- 
videAC mro rwo equal parts 
in D,and from D draw aline 
iculat upon A C, as 
FR FP B, this line D B doth di- 
\ : - videthe part of thecixcumfe- 
a _ 4c Fence ABC into twocquall 

D Parts. 


Demonſtration. 


Let therebe drawn the lines B A and B C, and for as 
muchas thelincs D A and D B are equall to the lines DC 


and DB, ir followerh (by the 4 of the r Book) becauſe 7 


incloſe equall angles, that A Band B C arecquall. and 
the 28 of this ) rhe fegments AB & BC aealfoequ 


The- 


Euclides Elements. £4.T 

Theor. 27. Prop. 1. 

InaCirdle the angle which ftandeth upon the 
diameter is aright angle,but an angle that 
ſtandeth in a ſegment that ts greater then a 
balfe Circle, that angle is leſſe then aright 
angle: And an angle that ſtandeth in a 
ſegment that is leſs then a balf Circle, that 
angle is greater then a right angle: and the 
angle of tbe greater ſegment is alſo greater 
then aright angle, &+ the angle of the leſ- 
ſer ſegment, is leſſer then aright angle. 


Conſtruction. 


In this Circle IT AH 
BE, thecenter is C,and 
cheangle in the half Cir- 
cleis AIB, thar anglel 
isa right angle, ſs rhe 
angle that Randeth in a 
fegment rchat is greater , 
then a halfe Circle (as in 
the ſegment I A HB che 
angles Aand H) is leſſer : | 
then a right angle, and \ : Pg 
the angle F (which ſtand "3p of 
eh inthe ſcegmcar BIF. 
being lefſe then a halfe 


© Circle) 


- 
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Circle) isgreaterthena right angle, alſo the angle of the 
oreater ſegment, namely, the angle that ts incloſed with 
che right line I B,and thepart of the Circle I A, is greates 
then a right rngle comprehended of right lines , butrhe 
angle B F comprehended withthe right lincTB and the 
part of the Circle I F, is lefſe then a right angle. 


L7/ 


FA 


H 


' Demonſtration. 


Firſt, Wehavein this Theorem five parts to demon- 
ſtrate, and to the ſameend we prolong the line AI roD, 
and draw the line C I, and foraſmuchas the angles C1B 
and CB Iarcequall,asalſo CI Aand C AJ, thenis the 
angle A I Bequall crotherwo angles together 1 AB and 
IB A(by the 32 of the r Book) and thoſe both are equall 
tothe outward angle BI D, it followerh, that BIA and 
BID arecquall, and both right angles (by the ro Definitt- 


#n) andalſo(by the 73 of the 1 Book) wherefore the anglc 
1ntac halfe Circles a right angle. ES 
SC- 
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Secondly, Foraſmuch as the two angles of the Trian- 
gle AI B, namely; cheangles IA Band I BA, are lefſe 
then two right angles (6y the r7 of the x Book) and that 
cheangle A 1 Bis a right angle; and ſtandeth on the halte 
Circle, therefore the angleI AB orIH B is leſle then a 
right-angle, and it ſtandeth in the ſegment [ A H B, which 
is greater then a halfe Circle. | 

Thirdly, Foraſmuch asin rhe Circle is a figureof four 
fides, namely, I A B F, and chat the angles that are oppo- 
ſite, are equal] rogether, rotwo right angles , (bythe 22 of 
this Book ) therefore, the angles I A Band I F B together, 
are equall ro rwo right angles, but theangle I A Bis leſs 
then aright angle, whereforethe angle remayning, as FIB 
isgreater then a rightangle , and ſtandeth in the ſegment 
I BF, which is lefſerthena halt circle. 

Fourchly , Foraſmuch as the anglecomprehended un- 
derthe right lines, I Band I D, isa right angle, and thar 
the angle comprehended under the right line BI, and the 
arch I F, is leſs chenthe ſame. Therefore the angle com- 
prehended under a right line, and the arch of the circle 
that is leſs then a haltCircle,is leſſe then a right angle. For 
the part is leſs then thewhole, by the g common ſentence. 

Fiftly and laſtly, Foraſmuchas theangle comprehended 
under the right lines I Aand I B, tsa right angle , chere- 
forethe angle that is included under the right line 1 B, and 
thecircumference I A is greater then the ſame righr line 
angle BI A,which is a right angle, for the whole is greater 
then his part (by the g common Nartie, ) 


The- 


on "The thid bs of 
Theor. 28. Prop. 32. 

If a right line touch a Circle , and fromthe 

' touch point be drawna right line cutting 

the Circle through, tbe _ which that 


line and the touch Tine doe make in the 


tonch point are equall to the angles which 
 canbe made inthe ſegments of the Circle, 
 eachin bis alternate ſegment. 


Conſtruction. 


The right line AB 
doth touch the Circlein 
thepoint C, and from 
the point C is drawn a 

, *%*, \ right line CE, which 
. -\zdothcurtthe Circle into 
7 rwo Segments E F C & 
E of , making at the 
rouch point C, the an- 
gls BCE and A CE, 
then isthe angle BCE 
equall torhe angle that 
<-> C ”_ -Bcanbemadeinthealter- 
FR nate ſegmenr, thar is, in 
the ſegment E DHC, andthe angle E C A isequallto 
_ theanglethat can be ſer inthe ſegment E F C,being made 
ro ſtand upon theſaid CE and : 6 arch of rhe ſegment. 


Euclides Elements. 145 
1-2-4 Demonſtration; 


©" Let there be drawn the Diameter C D, and alſo the 
lines DE and D F, foraſmuch then as the angle CE D 
isa right angle, and equall to ED C and E CD toge- 
ther , and alſo that B C Dis a right angle, thercfore 
is B C D <quall toboththeangles E CD and C D Ero- 
gether, if chen we take away the angle E CD common 
to both, the angle remaining ECB is cquall co C DE 
the angle remaining, which angle C D Eis alſo equall to 
theanglecharcan ſtandin the ſegment CH D E (thar is) 
tothe angle C HE (orany other angle, that can ftand 
upon the. tine C E,and intheſegmencCHDE.) 
Secondly, Foraſmuch as in the Circle is a figure of 
four ſides or angles, as the figure C HEF, the angles op- 
polite.are equal] ro rwo rightangles (by the 22, Propoſition 
of this bob#).a% theangles C HE and C FE, and the'ank 
gls EC Band E CA arcalſo equal{to'rwo right angles 
(by the 1; of the firſt buok) therefore the angles E CB and 
EC Sarees ual tothe angles C D E and C F E,where- 
by iris proved, tharcheangle C DE or CHE s*equall 
to theangle E CB, and the angle remaining E C. A,*ise- 
uall ro . # angle remaining E F C, which ſtanderh'inthe- 
ternate ſegment. - 


 _ Probl,s. Prop. 33: 
Uponarightline given, to deſeribe a ſegment 
of aCircle, which ſhall contein an angle, 
equal to agivenright line angle) - 
| Conſtruction... | 
Thegiven right lineis che line Tg che angle giv hy 
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01613}romCt BrheangleE 
14-44 145:+), os E Rauponthe 
"RI ; *. fine 'E; and 

'* fromthepoint 

_ *.E deſcribe aq 

 . angleequalts 

* "the given an. . 
SleEFK/ 

the 23 of thy 

-  fir3# book )that 

. 5 theangle G 


£5.50, "io : | EB, an upon 
| the line BE 
——— dp ' from thepoin 


praji lar,as EL, and divide GE intwo equal parts, 
che midſt is H, and from the point H, draw aline perpen- 
dicular roE G, as H C, which dorh cur the line EL in 


. r1 Fo 


Kt 
per 


the point C, from thence, as from a Center, deſcribe a 
Circle, whoſchalf diamereris C E, then & the ſegment 
E G L N,included with the line E G,, therein can Rand 
the angle EF K, | ? 


Demonſtration. 


Let there be drawn the line C G, foraſmuch as the c- 
quall right angles CH G and'C H E, haverhelines H G 
andH quall, and HC common to both, rhen 15. C G 

equallto C E [by the fourth of the firft book) therefore is 
the line C'G, mthe Circle: ſevingrhen char barks 16 of 
tbis book ) the line E B doth touch the Circle in E,and that ' 
the angle G E Bisequall corhe (given angle EFK, it is 
then maniteſt (4y the former- Propoſition) that the angle 


whieh 


"Faclides:Blements. (47 


which can ſtand intheſegmentE G L N(ſubtended with 
theline.E G)isequallto the given angle EF K. 


4 


1.2- 1 Drobl. 6. Prop. 34. 
From a given Gircle to cut off a ſegment 
: .wbicb ſhall contein an angle, equall toa 


'piven angle. 

" Let the given Circle be the former figure E G L N,and 
the right line angle given istheangle E F K, firſt draw to 
the Circle a touch line (by the r7 of this book) as BEF, 
and from the rouch point E draw a line through the Cir- 
cle, making an angle cquall to the given angle, ſer from 
the point -E rowards B (by the 23 of the firſt book) which 
angle is B E G, then doth the line E Gcur ofta ſegment, 


a5SENLG, in which may ſtand an angle-<qual.to the given 

angtcE F.K, as che angle EN G, or E GN... Ig " 
The Demonſtration hereof is evident. by the formes 
' Propoſition, Lee 


Theor. 29., Prop. 35. 
Ifin a Circle trvo vipht lines do cut through 
the one the other, the right angled Paral- 
- kelogram..comprebended tader the parts 
 oftbe one line, is equall ro the Pets an- 
- pled Parallelogram comprehended under 
bv the parts of the other line. G16 | $331 


. I'tayehere fer ſundrv figares; thereby wo thew four ſur-' 
« a 1} M m 2 ' va all dry 
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dry caics in this Pro. 
poſicion. The ficſt, 

It both the lincs be 
diameters of the Circle 
\then do they cur one 
another through in 

| G ewoequall parts, as L 
G and K O, which 
doth happen in the 
Center QC. 

Ir is then evident, 
that the righr angle fi. 
gures made of ſuch 

parts being equall, are equall ſquares. 

Secondly if one line being, drawn through the Cen- 
rer,and isa diameter (as inthe following figure K O doth 
divide the linc E D in two cquall parts) then is the right 
angle figure comprehended under the parts of the one, as 
«| ind F Ocquallto tharof D Fand FE, thar is, to the 
ſquare of EF. 


Demonſtration, 
By the third Propoſe of thi book, the diameter K O 


doth cut through theline D E rightangledin F, and (6y 
the's of the ſecond book) the right angle Parallclogram in- 
cloſed wth K FandF O, with the ſquare of CF roge- 
ther, is equallco the ſquarcof C O or CE, which is alſo 
equall'to therwo ſquares of C F and FE, it we then take 
from both the ſquare of C F, which is common to both, 
there ſhall remain the right angle figure comprehended of 
K F and F O, equal tothe ſquare of F E,which is equal ro 
theright angle figure , Ox rather rhe ſquare of the equal 

parts D FandFE, © © Thirdly, 


OO IG IN, | — 
On— = j. ” % 
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- Endlides Elements. 

Thirdly, if the onc be- 
ing a diameter (as in the | 
following, figure) A N 
doch cue chroughanother / 
line-as V B 1n; uncquall | 
parts, asin this: third fi- * [* 
gure in E,then'let there 
be drawn the line CV, 
and anerher-line perpen- 
dicular ro V Bas C E(6y 
the third of this book) 
which doth divide V Binto two equall parcs in F, then is 
(by the aforeſaid 5 Propoſition) the right angle figureinclu= 
ded of A EandE N with the ſquare of E C, equall to 
theſquareof CNorC V, and theright angle figure in- 
cluded with V EandE B with the ſquareof E F ate to- 
gether cquall ro the ſquareof V F, which together with 
the {quare of C F is cqualltothe aforeſaid ſquareof CY , 
and rherwo ſquares of E | 
Fand C F, that is, the * 
ſ{quareof C E being ta- 
ken from both, there ſhal 


rt AAA th A OO I rr eo © 


z 


remain the ewo right an- | 

gle figures. comprehen- .\ T3 
ded of AE and EN, ond. E | 
and of VE and EB equall 7) 
the one to the other. | SE. 


And fourthly, in this 

fourth figure, the lines R bo 

M and W F docur one another through, in the point I 

and ncither of both isa diamerer of tlie Circle, therefore 

lerthere be drawn from the center C, theſe lincs CW, 

C Mand CI, and rwo perpendici Iirs CY and CN they 
<0 3 b- 


f nf 5 Hg | 

150 -T he third Bookg.* 
EI | - divide the rwo lines R 
| $ 'Mand W F in rwo & 
 -quallparts, inVand N. 
\ ©" now in the third diffe. 
\ - renceisſhewed that the 
- right angle figurethat is 
- comprehended of R 1] 
F and M1 with the two 
ſquares .of V I and V C, 
that is, with the ſquare 
: of C I, are equall ro the 
M ſquare of © M or C W, 
ety and that rhe right angle 
figure comprehended of WI ane I F, with therwo ſquares 
of INand N C, thatis with the ſquare of the aforeſjid 
C 1, arealſo together equall to the ſquare of CW, from 
cachof rthembcingraken away the ſquare of C I, which 
js common to them both, there ſball remain the right an- 


ple figures comprehended underR Iand IM, and of W 1 
and I F equall che oneto the other. 


/ Theor. 30. Prop. 36. 
If without the circumference of a Circle, 
* be taken apoint, by adventure, and from 
\that point be drawn two. right lines to 
the Circle , ſothat the one of them do cut 
the Circle ; and the other doth touch the 
ſame Gircle:: : the right angled Parallelo- 
gram which is made of ib whole right 

| Rs tne 


— 


Englides' Elements, 156 
: partof. the ſame linewhich lieth between 
. the pojnt and the utter circumference of 
. #beCircle, # equal tothe ſquare that 1 
made of rhe tine that toucherb tbe Circle. 


Conſtruction. 


Withoar this Circle, the point rakenisP, the line cut- 
ting through the Circle isP H ,and the touch linejsP B.: 
but we have drawn another line through the Circles cen- 
ter,as P Q, thereby to ſhew two ſundry differences. - 

Now byes propeſition isthe ngbt angled Parallelo- 
ga which is made of P QandP G, c<quallro the ſquare 
of PB. S 8 


1 -,' . Demonſtration,: 1, 


Fotaſmuch as (by «he 8 of vhe 2 Book) rhe right angled 
Parallelogram comprehended of Þ Qand P G, _ the 
w_ quare 
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lquare of C G's equall to the ſquare of Þ C, and that (by 
the 18 of this book) theangle PB C is a tight angle, and 
therefore (by the 47 of the firſt book) the two ſquares of 
BP and B Caretogether equall co the ſquare of P C, It 
followerh that if from both be raken away the.common 
ſquare C Gor B C, thatthe right angle figure, made of 
Þ Rand P G is equall to the ſquare of. Þ B,* 
Secondly , if the line that Cutteth through the Circle, 
do not paſſe throughthe center , as the line P H, yer is 


the right angle _ which is madeof Þ Hand Þ F equal 
tothe ſquare of the touch line Þ B. 


Demonſtration.” 


By the aforenamed 5 Propeſution- of the 2 book is the 
right angle figuremadeof P H andP F with the ſquare of 
- Flequalltotheſquare of Þ I: ro both of theſe, adde the 


ſquare of CI, thenis the right angle figure made of PF 
and P H, with the ewo ſquares of Fl and I C,thar is with 
the ſquare of C F or CB together,cquall to to the ſquare 
of P C: it followeth, that the ewo ſquares of P B and 
P C together are equall ro the right angle figure made 
ofP Hand P F with the ſquareot CF or CB, therefore 
the ſquare of B C being common to both taken away 


there ſhall then remain therightanglc figure of P H and 
and Þ F equall rothe ſquare of the rouchline Þ B. 
Theor. 31. Prop. 37. 

If witbout a Circle, a point be taken by ad- 
venture, anil'from that point be drawn to 
the Circle wo right lines, of which tbe 


one 


 Euclides Elements. 153 
| ontdothcut the Cicle, and the other doth 
fall uponthe Circle, ud that in ſuch ſort, 
ate. the right angle figure or Parallelo-. 
gram -which s contained under the whole 

 which'cutteth the Circle, and that 
þart of the f ihe ſame line, that is between the 
point utter Circumfeernce of the 
Grids & equall tothe ſquare of the line 
u the Circle , then that line 
whic ſo falleth uponthe circle ſhall touch 


p thecirele. 
pep” "OT at RG 


' Thepoinr withourthe Circle is M, the line which doth 


hrough the Circle is K M and the line that doth fall 
opon the Circle is M H, te ſquare ofthe line MH is & 


| : 
* . 


.. 
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equal ro the right angle Parallelogram conteined under 
the whole line M K, and the part M1, therefore the line. 
M H doth touch the Circle. | 


Demonſtration. % 


Let there be drawn from thecenter C,theſc lines CM 
and CH, and (by the. r3 Propoſitis of thi third book) 
draw from the poins M, the lineM L, which ſhall couch 
, the Circle inthepoint L,and from L'draw alinecoC, as 
C L, and forafinuchasthe right angle Paraliclogram, con- 
tained under M.K and M I is equall tothe ſquare of M L: 
it followeth, that M H and M L are equall,: and becauſe 
therwo ſides HM and H C arexquall ro. the fides LM 
and L C, and thebaſe M C common to them bath, the 
angleM B C'isequall to theangle *'M'L'C (by rhe eight 
of the firſt boook ) and the angle ML Cis a ger eagle, anc 
theline M L doth fall upon the uttermoſt of thediameter 
(by the 6 and 18 Propoſition of '1his buok) therefore is the 
angle M H,Calſoa right angle and the line M H doth fall 
upon theuttermoſt point of the diamerer, and doth touch 
the Circle in H. 7 46: lg 
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FUCLIDF. 


ELEMENTS. 
The Fourth Book. 


Taz ARGUMENT. 
== [is Book treateth 
Vi of the ] nſcription 
and Circumlcrip- 
tion of redline 
>| Figures, how one 
ZN right lined Figure 
may be inſcribed 
within another, & 
how one rightlined Figure may be cir- 


Nan 2 curnſcribed 
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cumſcribed. about another, for all rioht- 
lined Figures cannot be {o inſcribe? or 
circumſcribedwithin or about the other. 
Allo it teacheth how a Lhe. > 12 
Square,or other Figure may be inſcribed 
within a Circle, and alſo how the may 
becircumſcribed, and how a Circle may 
beinſcribedwithin them,and becauſe the 
manner of intreaty in this Book, is di- 


vers from that of the former, he uſeth in 


% 


this other terms , the Definitions , of 
which inorder follow. 
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DEFINITIONS. 

wes ectline figure is ſaid to be inſcri 
S-X bedin a Kefline figure, when e- 
ot very oneof the angles of the in- 
ſcribed figure toucheth every one of the ſides 
of the figure wherein it is inſcribed. ' 


As the Triangle A B C is inſcri- = 
bed in the Triangle D E F, becauſe 
that every angle of the inſcribed tri- 
angle toucherh every {ide of the tri- A 
angle in which it is inſcribed , name- 
c Ca angle A touchecltthe (ide ED, 
the angle Broucheth the fide D F, & ;= 
the angle C roucherh the {rde E F. 


2 A Redline figure is ſaid tobe circum- 
ſeribed about a Redline figure, when every 
one of the ſides of the figure circumſcribed 
zoucheth every one of the angles of the figure 
about which it is circum -ribed. | 

Asthe Triangle ED F iscircumſcribed abone the Tri- 


angle A B C,becauſe the three ſides of rhe _ EDF 
dortouchthe three Angles of the Triangle AB C. ; 
3 
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3 A revline Figure i 

"i ſaidzobe inſcribed in aCir- 

| cle noyey one of the 

angles of the inſcribed figure 

Sn touch the Ewe of 
the Gircle. 


4 A Circle is ſaid tobe circumſcribed a- 
bout a refline figure » when thecircumfe- 
rence ofthe Circle toucheth every one of the 


angles of the figure about which it is circum- 
ſcribed. 


5s A Circle % ſaid tobe 
inſcribed in a retline figure 
when tbe circumference of 


 theCircle toucheth every one 


of the ſedes of the figure within which it i 
inſcribed, 


bh. — 


6 Arelline fi pre x ſaid tobe ciroum- 
ſeribed about a Circle, when every one of the 


 Fackides "Wag TOY 


ſides of whe figure circumſcribed toucheth the 
circumference of the Circle. 


7 Arightlines ſatto 
be co apted or applyed zn 'S A 
2 Circle , when the ex- | 
treams or ends oy OY fall SY 


_ the circumference f 


Circle. 
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EUCLIDES 


E LEMEN TS. 


Probl. 1. Prop. 1. 
In a given Circle, 0 apply @ right line, e- 
qual} toaright line given which doth nat 
exceed the diameter of the Circle. 


Conſtrucion. 


The given Circle 

- iS FG CB, the right 

line given is D E, 

draw. from one point 

of the Circumference 

B as from C, a diameter 

of the Circles,as CF, . 

and from the point C 

(by the ſecond of the 

firſt book) cur offa line 

with your compaſſes, 

: equalltro D E,as CA, 

D— C jm fhen ſer one foot of 

- | - ae te 

| with the other foot 
draw the Arch A B, cutting the Circumference in the 


point 


point B, from thente draw a right line to C, thar line C 
B is inthe Circle, and alſo equall co the given line DE. 


Demonſtration. 


Foraſmuch as A C is equall ro DE, and alſo (by the 
Circles Definition) equall ro C B, then is thatline CB e- 
quall to the given line D E, this is manifeſt by the work 
it ſelf, For C Bis taken equallto D E. 


Another way. 


Take with your Compaſſes the length of the line D 
E, and with thar diſtance makerwo points in the Circum- 
ference of the Circle, as the points C and B, and draw 
the right line C B, then is that line C B e<quall to the 
given line D E. L 


Probl. 2. Prop. >. 
InagivenCircle, to deſcribe a T riangle e- 
quiangled 102 given T riangle. 


_ Conſtruction, 


The Circle givenisE G H, the Triangle given is AB 
C, draw firſt a right line which doth touch the Circle (5y 
the r7 of the third book) as DE F, and from the, point 
E up6n the line D F, make an angle equall ro the angle 
A,of the given Triangle A B C(by the 23 « boy” book ) 
as the ro E FH, and from the ſame _ uppnthe 
other fideof theangle FE H draw the line through the 
circle making an angle equall ro = angle B,as HE , and 
; 0 12W 
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draw the line Y'G, And laſtly, draw theline GH. Then 
+ 7 ns B GH, cquiangled: t0 the given triangle 
B C. | | | 


F b 
Demonſtration: 


For as much, as all the three angles ofany criangle, are 
equall ro rwo right _ ( by the 32 of the 1 Booke) 


and thar the angle B GH is equalſto theangle FE H; 
(by the 32 ofthe, 3 Book)  Thatis, equall to the angſc A 
and theangle G EH, by the working is equallto B. I 

toLoweth that the angle G HE, and the angle C are alſo 
equall, and that the Triangle within the:Cuccle is like for- 
med to the Triangle. 


Budlides Elmments. 


, Probl;3 Prop. 3. 
About aCircle given, todeſcribe a Triangle 
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equiangied to aT riangle given. 


Conſtruction, 


The Circlegivenis ME F, and the Triangle given is 
OKI,cxtendtheline O I on both cnds, making two out- 
ward ap. x HOKandNIK, then make anangle in the 
ceaterofthe Circle, (by the 23 of — book ) equall ro 
outwardangle H O K, astheangle E G M,and make alſo 


M GFinthe Center cquall to the outward N I K, and 
from. theſe three points BM F, draw three {ines rouchin 
the Circle, which ſhall come rightangled upon E G, F 
and M G (6y the 18 of the thirdbook )and theſe lincs ſhall 
cur one another inthe points A B C,making ſo the T rian- 


pie A B C, which hath angles cquall ro the given angles 
OKL, ev - 
o Ga 2-.--  Demon- 
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Demonſtration . 


Foraſmuch as the four angle figure A E G M may be 
inſcribed ina Circle, as may be undezſtood (by the 31 of 
the third book ) ſeeing that the angles AE G and EM G 
are right angles, the angles oppolite,as EG M and E AM 
are together equal] totwo right angles , it followerh that 
the angle A iscquall ro I-O K, being witn the outward an- 
gle H O Liequallco E G M) equall to two right angles 
(by the r30f the firſt book) in like manner alſo __— 
ſhewed, that the otherangles are one equall to the other, 
(that is) K I O cquall ro C, andthereforeis O IK cquall 
to B. 


Probl. 4. Frop. 4- 
In 2 T riangle grven, to deſcribe a Circle. 


Conſtruction. 

The Triangle gi- 
venis E B D,divide 
two of the angles 
in twoequall parts, 
as the angles B and 
D (by the gof the ? 
book) with the lines 
BCand DC,which 
ſhall concurrein C, 
_ thencedrawa 

© Une perpendicular 
upon the fide, as upon BD, or any of the other fides, 
which 
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which is the line A. C, and thisline A C is the half dia- 
meter of-rhe. Circle, which can be inſcribed within the 
Triangle, and C is the center thereof, which Circle ſhall 
touchthe other ſides of the Triangle E Band E D in the 


points N and K. | 
Demonſtration. 


| Let there be drawn our of the center C, theſe perpen- 
dicular lines, CA, CN and CK, which being equall, 
then is C the center of the circle, which can ſtand in the 
Triangle, and touch all the fades (which is to be under- 
ſtood by the 9 of the third book ) foraſmuch thenas the an- 
glesCBNandCBAarecquall,asalſo CN B and C 
AB, which are both right angles, it followeth (by the 3 2 
of the firſt beok) that theangles B C Nand B CA areal- 
ſo equall, and therefore is C N equall ro CA (6ythe 25+ 
of the firſt book) and ſois A Cand C K foundtobe equal 
alſo, whereforc the three perpendiculars are the one equal 
ro the other, and C the center of the Circle. 


Probl. 5. Prop. 5. 

About a T rianglc given to deſcribe a Circle, 
. Conſtrudtion, 2 
The given Triangle Gy 

* , L 


H divide two fides as 
and AH intwo equall parts 
in.L and I, and from theſe 
points draw two perpendt- \ / 
cular lines inthe Triangle as g\& 
and I Ccutting through 

one 
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oneanotherin C, which is thecenter of the Circle, which 
ſhall go about the Triangle, wherefore ſet one foot of 
the Compaſſes in C, and with other foot deſcribe the 
Circle, with the diſtance A Cor CG, and it will juſt in- 
compaſle the Triangle A H G. 


Demonſtration, 


Let there bedrawn thelines C G,C A and CH, we 
muſt prove that theſe three lines be equall, if each of them 
be the half diameter ot the Circle, which being ſo, th 
is C rhe center of the Circle that will go about the 

 angleG AH (6y the g of the third book) foraſmuch as the 
lines G Land L C are equall ro A Laud LC, and that 
theanglesin Lare equall: it followeth char C G and C 
A are equall (by the 4 of the firſt) and by the ſame reaſon 
" thallbeproved, that A C and CH are alſo equall, and 
therefore all three are equall, and eachof them the half ot 
the diameter of the Circle, and thar C is thecenrter of the 


ſlamecircle, wherefore (by the 47 of the firſt book) as allo 
n divers other manners may be demonſtrated, 


+...» Probl'6. Prop. 6. 
To deſcribe a Square within agiven Circk, 


Conſtuggſtion. 


Draw through the circle rwo diameters, which ſhall cut 
through one another in the center, with right angles, 45 
A CandB D. andlet the lines AB, B C, C D, and DA 

-be drawn, andrhenis the ſquare made as was required. 
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Euclides Elements. 


Demonſtration. 


Foraſmuch as the dia- 
meters AC and BD doth 
cut one another in right 
angles, and alſo in equall 
parts, then the faus fades 
are equall (by the fourth of | 
the firſt book) and (by the AR 
31 of the third book) arc 
theangles AB and CD 


alſo righr angles, therfore 
Fo yn angle figure A o 


BCDa % D : 
bt robl. 7. Prop. 7. 4 : 


About aCircle given, todeſcribe a Square. 
ConftruQion, 


Draw through the R 
circle two diameters, as - 
MN and Q P, which 
ſhall cur one __ 
thioughin right. angles 
iathecenter C, & from M 
the uttcrmoſt points M 


Qb ins tat 
,(thar is perpenat- 
culars ro M N) as R V | | 
and T S, and allo two V P 4} 
more 


Q 5 
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more,by the poiuts Q P parallel rtoMN,asRSandTy, 
theſe four lines curthrough one anogher in the points R 


STV,then is the ſquare VRST deſcribed about the 
Circle, 


Demonſtration. 


Foraſmuch as the anglesin M QN P are right angles 

(by the 29 of the firſt book) and that it followerh(by the 34 

of the ſame book) that the angles RST V are allo right 
angles, andthat the lines R Sand T V are cquallto M N, 
it tolloweth, that (R Vand S T being equallroQ P, that 
15 equall ro M N) the four fides are equall, and thar the 


fourangledfigure VRS Tisa ſquare circumſcribed a-, 
bout a circle, 


Probl. 8. Proglli{i# 


In a given Square, to inſcribe a Circle. 
Conſtruction. 

+ Theſquare given 15 
SRST V, divide the 
- fourſfides,cach into rw0 

equall parts, and draw 
thelinesQP and MN 
cutting one another 1n 
'1N-C, which is rhe center 
of thecircle, whichcan 
be inſcribed in the ſaid 
ſquare,and C M, CQ, 
c Nand CP are each 


—rT of them half diainerers* 


. ak | of thecircle , conteined 
in the ſaid ſquare, 'De- 
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Demonſtration. 


Forafmuch a s (by the 3 4 of the fir ? Book) QP is equall 
and parlel roR V or S T,and M N isalfo equal and pa- 
rallel roV T orRS,the ri right line wighey M Q & N P, are 
rhen alſo right angles, and CM,CQ,CNand C Pare 

the aforeſaid Propecition) equal}, it then. the Circle be 
Aecioed about the center, ſo that ir ronch che one fide 
of the ſame ſquare, the ſame ſhall rouchall the four ſides, 
like as is tobe underſtood by the definition of the Circle. 


Probl. 9. Prop. 9. 


About a ſquare given, to deſcribe a Circle, 
Conſtruction. 


” The ſquare given is 
ABCD, draw through 
the ſquare thegdiameters 
or diagonall. lines A B 
and CD, which ſhall 
cut throughone another 
inthe point I, which is 
the center of the circle, 

' andTA, IC,IB, and 
I D, arccach of chem a 
half diameter of the cir- 

| cle, which may be de- 

I», ſcribed about the ſame 

fuare, as by the sixtProposition of this book) may plainly be 

{cen. 


p Demon- 
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Demonſtration. 


Foraſmuch as (by the 9 and 18 Propes1110ns of the fir 
book ) the angles _ the diagonals are divided into two 
equall parts, then is I the center of the circle (by the g of 
the thirdbook ) whichis alſo manifeſt, ſeeing thar the dia- 
gonals of. the ſquares is alſo the diameter of the circle, (by 
the 31 of thethird book. ) | 


Probl. 12. Prop. 19. 


T o make aT riangle of two equall ſides, cal- 
led Iſoſceles, which ſhall bave either, or 
each angle at the baſe, double to the other 
angle. 
We” Conſtruction, 


Take a line at a plea- 
ſure, as the line CM di- 
vide the ſame, (6y the rr 

fe pane of the ſecond 
*, . book) intwo parts, ſo that 
*, therightangle figure con- 

; t2ined under the whole 
:line C M, and the part 

: M I beequalrto the ſquare 
:of the other part I C, 

; thendeſcribea circle from 

* thecenter C, whoſe half 
diameter is M C, which 

1; the circle M Q N, ” 

| the 
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the ſame circle applya line (by the firſt of the third book ) 
equallro theline I C whichis K M, and draw the lines 
KlandKC, then have you two Triangles as CM K, 
and K I Mcach of them having the angles at the baſe, as 
CM Kand C K Meachdoubleto the other angle,name- 
ly, totheangleM C K, and the angles K I Mand K MI, 
alſo each doublero IKM. 1 


. Demonſtration, 


Deſcribe a Circle about the Triangle CI K (6y the 5 
of this book) as CIK Q, foraſmuch as the ſquare of M 
K is equall co the right angle figure conteined under M C 
and M I, it followeth (6y the 3 7 of the third beck ) that the 
line M Kdoertouch the Circle Cl KQ in K, ſeeing then 
thatthe line K I doe cut thecircle , then arcthe angles of 
thetouch line MK, as theangle M K I equa!l co K C I 
(by the 377 of the third-book ) it then we adde to both the 
common angleI K C, then are thetwoangles M KI and 
I K C (which together doc make the angle M K C e- 
quall cotherwoangles I C Kand 1 K C, which (by the 
32 of the firft book) are alſo equallto KIM, and KM C 
is equall roM K C, and theretore allo equall roK IM, 
it followerh-(by the ſixt of the firſt book ) that I K is equall 
to MK, andM K is.cquall to I C, therefore is the angle 
IK CequalltoI.C K, andthe angles MK C, KM C, 
and K MI, cach doubleto theangles CK angles I'C 
KandI XM, andtherwo Triangles CMX and KIM 
are made according to the intent of this Propofation, 


Probl. 11.- Prop. 11. 
Ina Circle given, to deſcribe a pentagon fi 
gure, or an equilateral and equiangled 


five angle. Pp 2 Con- 


» 
* 
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Conſtruction. 
The Circle givenis A B 

C D E,make firſt a Triangle 
in form, «cording to the gou- 
a tents of the for mer 6.317" 

N which, Triangle is C HK, 
and deſcribe raged Aq-4 
le in a Circle (6y the ſe- 
_ of this hook) Ohick i 
the Trung ACE, of 
which divide the ewo angles 
at the bale, cach in two <c- 

H uall parts (by the g of the 
Bi ook) with che lines A 

DandE B , theſe lines doe 
cur theCircnumfercace in the 


points D and B, and draw 
: \ thelines A B,BC,C +» 8 D 
GE — EandE A, and then is the 
equilarerall and equiangled five angle mage, 
| Demonftration. 


Foraſmuchas theangles AEB,BEC.,. CAD, DA 
Kand E CA areallequall one to another, then are the 
parzsof the circumference alſo equal (by the 26 of the third 
book) as theparts AB,BC,CD,DE and EA, and (by 
the 29 of the third) the lines which doe ſubrtend equall 
angles havealſo cquallparrs of the Circumference, (which 
lines are the ſides of the pentagon) and'l y the 21 of the 
third book) are the angles ABE, A CEADE, BCA 
BEA,BEC,BCEandD AE, all of them equall one 
to another, and cach of thoſe angles, of the faid five angle, 


or Pextagon, cquall to three fuchangles, and theretoreare 
the ſame cquiangled, Ano- 
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Another way, 


Draw from a point in the circumterence,as from C,rwo 
lines by adventure, making anangleat the circumference 
cquallto che angle H, of the triangle GH C, as the lines 
CDandC E, which lincs touch the Circumference in the 
points Dand E. Then is the arch D Ea fifth part of the 
Circumference by the former Demonſtration;then divide 
the whole circumference into 5 ſuch parts, and from thoſe 
points draw lines 2s A B,BC, CD, D Eand EA andthe 
5 angle finiſhed. 

The Circumference may alſo be divided into 5 equal] 
parts, by making the angles in the centre, equall ro the an- 

les Gor Kof thettiangle G H K,, which by the tormer 
emonſtration, (with the help of the 20 Propoſition of the 
3 book)-may be wel underſtood. 


Probl. 12. Frop. 12. 


About a given Circle , to deſcribe an Equi- 
| laterall, andequiangled Pentagon or five 


angle figure. 
Con(truRion. 

Within this given Circle, deſcribe firſt (by the former 
Prepoſution) a Pentagon or 5 angle,as A BC DE, and from 
the points where the angles doe touch the Circle, draw 
lines cothe centie I, which arc half Diamerers of the Cir- 
cle, and from the ſame points draw "other lines, which ſhal 
come right angled upon thoſe half Diamcters, thoſclines 
ſo drawn ſhal cut one another through in the points H K 
and L M N. Then is that five angle H Kand LM N, c- 
quilatecall, & equiangled,deſcribed about the given _ 

Co 
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Demonſtration. 


Foraſmuch as the angles at the touching of the Circle, 
atthe ſides of the circumſcribed Pentagon, arc right an- 
gles theſe four angle figures, as I EH A,I AKB,IBLC, 
I CMB, &I DN E,cach of them may be inſcribed in 

& Circle,as can be underſtood(by the 31 w 4 3 Book ) (ec. 
ng that the angles at the centre I,arcall _ (bythe 4 of 
the 1 Book) then are the angles HK L M N (which are 


the angles ofthe anglcalſo equal(by the 3 2 of the 3 Book ) 


PAARSS 
IA V2 


C 
—_ T 

F © U 

N 
Secondly, ſecing thar the inſcribed Pentagon,are divided 
by the half diameters, in ſuch five Iſolccles triangles, 
which have cheir angles at the baſe, (thar is) at rhe tides 
ofthe ſame penrdgon, allequall (bythe 5 of the firſt book ) 
+ ore of rhe other ſides of the ſame pentagon, (that 


1s rhe {ides remaining of the righe angle)arc alſo one equal 
to atiorher ( bythe third common ſentence) therefore (bythe 


Sixt. 


——c 


"7 
ſixt of the ff book) arerhe lines AK, KB,B ELCGCEC 
M,MD,DN,NE,EH and HA alfo e uall, as alſo 
the ſides of the circumſctibed pentagon HK L and MN, 
eachalſo inlength equallcorwo of the other lines. 


Probl. 13. Prop. 13. 
An equilateral and equiangled pentagon fi- 


_ gurebeinggiven 0 inſcribe init a Circle, 
Conſtruction, 


The given cquilate- | 
rall and equiangled | 8 
pentagonis ABCD G IT 


E, divide the two an- Fe : 
elesas C and D into B 4 $4 


rwo equall parts(by the Poet oNeÞ # \..5D 
9 of t fr book) with Cert 3 
the lines CIand DI, _|\ .....--++e © ons ITY 


theſe cur one another F 


tn the point I, from I, Fo : % /C 
draw a line perpendi- — | 


cularto one ofthefides —,' T, E 


as to B C in the poin: 
G, and draw the line G 1, then is I the center,and I G the 


half diameter of the Circle, which can be inſcribed in the 


pentagon, therefore rake the diſtance 1 G, and from rhe 
center I, deſcribe acircle, which ſhall rouch all rhe ſides 


of the pentagon in the points GH K LF. 


Demonſtration, 


The lines which divideth the angles in two patts _ 
paſſe 
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paſſerhrough the center of thecircle )by the 4 of this book ) 


and (by the 9 of the third book) thoſe lines which paſfe 
through the center , doe cur one another in the cearer, 
cheretore is that point-of rhe croſſing, the center of the cir- 
cle, and the perpendicular I G the half diameter of the cir- 
cle, which may be underſtood (by the r 8 Propoſition of the 


third book) which otherwiſe may alſobe thus proved. Ler 


therebedrawn from the point I, lines ro all che angles of 
the pencagon, and al{o perpendiculars toall the fides. 
Firſt,by the equall dividing of the angles I C B, I CD 
and I C E, are they all equall, and 6y the & propoſition of 
the firſt book) is 1 Cand I D equall, therefore foraſmuch as 
the lines C B and C Dare equall, thenarcthe three fides 
ofthe Triangles CI Band CI D, thatis I Band I D alſo 
equall (by the 4 of the firſt book) and ſois I Bequall ro I D 
or C, and by theſcand ſuch like reaſons is found that all 


the lines from Ito theangles ofthe penragon, are cquall, 


and making upon the fices of the pentagon Iſoſceles tri- 
angles, and thereforeall che perpendicular lines of the ſame 
rriangles (being half diameters of the Circle) muſt be c- 
quall, like'as may be underſtood by tbe aforefaid 4 propofi- 
t10n of the firſt book, wheretore it is manifeſt , that the cir- 
cle doth rouchallrhe ſides of the penragon. 


Probl. 14 Prop. 24. 


About a pentagon or figure of five angles 
given, being equilateral and atone & ; 
zodeſcribe a Circle. X 

Conſtruction. 


_  Inthispentagon ABGQ W (6y1the former Propoſution,) 
"> | is 


% , 
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isthe center found, as T 


C, from thence lines 
drawn to the angles of : 
thefiveangle, theſe lines B 4 : Q_ 


are half diameters of 
the Circle, which will 


circumſcribe the circle £C\, / 
about the ſame penta- - % 
gon. \- in et © / 
* * ORs, 
Demonſtration. 


In the former propoſition, it is proved, that the lines 
drawn from thecenter to the angles of the equall fides, 
and equall angled five angle,asC A,C B, CG, CQ,, 
and CW are all equall, and therefore is C the center of 
the circle, which can circumſcribe the ſaid pentagon, and 
the ſaid linesare halfdiameters (by the 9 propoſition of the 
third book, ) 


Porbl. 15. Prop. 15. 


Ina Circle given, to deſcribe a Hexagon, or 
| @ figure equilateral and equiangled of 
ſox angles. 
Conſtruction, 


The circle given is A BCDE F,thecenter is I, and 
the diameter is A D, firft draw trom the omg Aanarch 
ofa Circle cquall ro the former circle, w! ich ſhall paſſe 
through the center I, and cutting the Circumference mn 


the points Band F, and from thoſe points draw right 
Qq | _ nes 


T he fourth Books of 
lines through the 
B ee ay S center I, = Cit- 
Ws cumference, as the 
right lines BE and 
F C,and then draw 
the lines A B BC, 
AD CD,DE, EF& 
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. 
Ll 
- 
*, 


_ x 
A I F A, then is the 
Hexagon of fix an- 
gle ABC DEF 
fo : inſcribed in the cir- 
LY _ 
Demonſtration. 


I is evideut (by the Circles definition) that the two Tri- 
angles A BI and A Flare equall fided, and equall an- 
gled, ſccein _— (by the 15 _ T" ition of if the fi rſt book ) the 
ang les FI and BIA are equal,as alſo D I (EAR 
and that the lines that doe conrela thoſe FT are equal, 
it followeth (by the 4 Propoſition of the firſt book) thar the 
fide E D isequallto AB, and CD - ee to AF, and 
thereforethe Triangles EID and D I Care equall fided 
alſo, 

Secondly, (by the 3 2 of the firſt book) isthe angle AIC 
cquall ro therwo anglesI A FandIF A, which are alſo 
equall ro the angle A I B each of them,which angleAIB 
being taken from both, iris evident that the angle BI C is 
equallto I A ForlF A, and by the ſame reaſon is FIE 
alſo cquall ro one of the other angles of the equilaterall 
Triangles, and therefore thefides B C and FEare-equall 
to the other ſides, and the whole Hexagon equilaterall, 
and by the fixt common ſentencearethe aglesof the Hexa- 
gon 
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gon alſo equall, being each of them double to one of the = 
angles of theequilaterall Triangles, whereby it is mani- 
feſt, that the fides of a regular Hexagon, or ſix ſided fi- 


oure inſcribed ina circle is cquall to the half diameter of 
the Circle, wherein the ſame is inſcribed, 


 _ Probl.16. Prop. 16. 
In agivenCircle,to inſcribe a Quindecagon, 


or a figure of fifteen angles, equilateral 
and equiangled. 
_ ConſtruQion. 


In this circle giv- F 
en, deſcribe an &- © 
quilaterall Triangle 
(by the2 of this book) 
as F C Dand 6y the 
11 Propoſition make 
an equilaterall pen- 
tagon, or figure of 
five angles, bur in 
ſuch ſort make them 
that one angle of CY 1 2 


the Triangle, and n_ >B 
of the five angle = 


come both in onepoint of the circumference of the circ le? 

as here inthe point. F, and this five angle or pentagon i* 

AEFGB., andthe Triangleis F C D, then is the arch 

or part of the circumference C A or BD one fifteenth 

part of the circumference of the circle, and then aright 
| ne 
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line drawn from Ato C, ſhall be a fide of the fifteenth 


angle equilaterall and equiangled within thecircle, where- 


by the whole figure may be perfected. 


Demonſtration. 


Thearch FE A is two fift parts of the whole circum- 
ference, that is fix fifteenth parts, and thearch FE C 
| 1s one third part, or five fifteenth parts of the ſame 
circumference, it followeth then, that the arch 
A C is one fifteenth part of the 
ſame Circumferencc., 


T he end of the Fourth Book, 


| Endlide Elements. 


F uc LI 
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WR Fifth Book, mT 


Txt AR GuMeNT. 


very great uſe in 
Geometry,as alſo in 
Mufick , Aftrono- 
my , Perſpelive, 
Arithmetick , &C. 
and ought of all 
the other Books of 


on ide, to be 7” prattiſed, becaule all 
his 


his following Books-withour 1t cannot 
beunderſtood. Tr intreateth of Analogie, 
or Proportionality , which pertainethnot 
onely to Lines, Figures, and Bodies in 
Geometry; butalſo unto; SoundrandV yi- 
ces , of which Muſick intreateth... Alſo 
the whole Art of Afironomy, teacheth to 
meaſure Proportions of T imes and Moti- 
ons. Theules indeedof this'Book are in- 
finite, though Exclide hath applyed them 
onely to Geometry. Thefirſt Authour of 
this Book was Eudoxus , one of Plato's 


Scholers, but framed and put into order 
by Exclide, 


 Facldes Elencier. 3 
DEFINITIONS. 


ILSS Parts aleſſer magnitudeinreſpeit of agrea- 
ter magnitude whenthe leſſer meaſureth the 
greater. 


2 Multiplex i a greater magnitude in re- 
ſpeit of a leſſer , when the leſſer meaſureth 


o 


the greater,” 
3 Proportions a certain reſpeit of two Maenitudes of 
one kind according to quantity, 

4 Proportionality # a ſimilitude of propertions, 

5 Thoſe magnitudes are ſaid to have proportion the one to 
ther, which being multiplyed, may exceed the one the other. 

6 Maenitudes areſaid tobe inone mgomons ſame pro- 

portion, the firſt to the ſecond, and the third to the fourth, 
when the equimultiplices of the firſt and of the third, being 
compared with the equimultiplices of the ſecond and fourth, 
according to any multiplication either together exceed the one 
the other, or together are equall the one to the other, or toge- 
ther are leſſe the one thenthe other. © 

7 Magnitudes which are in one and the fame proportion,are 

calledproportionall. | 

8 When equimultiplices being taken, the multiplex of the 
firſt exceedeth the multiplex of the ſecond, andthe multiplex 

of the third exceedeth not the multiplex of the fourth : then 
hath the firſt to the ſecond a greater proportion then hath the 
thirdte the fourth, 

9 Proportionality mw at the _ in three terms, 

10 When there are three magnitudes in proportion, the 
firſt ſhall be wntothe third in doable proportion that it is 10the 
ſecond, but when there are four magnitudes in proportion, the 
firſt ſhall be unto the fourth in treble proportionthat it # 10 = 

| 'N 
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ſecond, ans always jn orger one more, as the propertion ſhall 


be extended. Tx : 

11 Magnitudes of like proportion are ſaid to be. amece- 
dents to antecedents, and conſequents to way equents, 

12 Proportion alternate, or proportion by permutation, s 
when the antecedent us compared 10 the antecedent and the con- 


ſequent tothe conſequent, 


13 Converſeproportion,or proportion by conver fion ts whey 
the conſequent ts taken as the antecedent, aud ſo compared to 
the antecedent as tothe conſequent. 

14 Proportion compoſed, or compoſition of proportion, ts 
when the amecedent andthe conſequent are both as one compa- 
red to the conſequent, ' | 

15 Proportion diviaed, or diviſionof proportion s, when 
the exceſſe wherein the antecedent exceedeth the conſequem, 
& compared to the conſequent... | 

16 Conversiow of proportios (which of the ancient is 
commonly called evers:i0nof proportion, dr everſe proportion) 
# when the antecedent is compared tothe exce(ſe, wherein the 
antecedent exceedeth the conſtquent. ... 

17 Proportion of 'equality « where there are taken a num- 
ber of magnitudes 11 one order, and alſo as may other magni- 
indes in another order, comparing two to two, being in the 
ſame proportion, it commcth to paſſe that as in the +6 order 
of magnitudes, the firft 5 10the laſt, ſo inthe ſecond order of 
 magituaes, us the firſt to the laſt, or otherwiſe, it is a compa- 
riſon of extreams together, the middie mag .being taken away. 

18 Anordinate proportionality t, when as the antecedent 
35 $0 8he comſequent, ſ0 u the antecedent 10 the conſequent, aud 
#5 the conſequent i 40 another ſo u the conſequent to another. 

Ip Aninordinate Proporiionality is, when as the antece- 

dent u 10 the conſequent, ſo ts the antecedent, to the conſequent, 
and as the conſequent & to another, ſo & another tothe antece- 


aent. E V- 


EUCLIDES 
ELEMENTS. 
$ Theor. La Prop, L. 

If there be'a number of magnitudes, how many ſoever, equi- 


multiplices to a tike number of magnitudes, each 10 each, 
how wwttiplex one magnitude u ts one, ſo mutiplex are 


. oll the magnitudes, to all. 


+... 1, . Conſtruction, 
1% magnirudes in the firſt r.umbcr,are ABC, 


c5 | [3 4 38 

andin the ſecond number, DEF, and As A D 

. fuch part of Das Bis of E, and Cot F. There- 5 15 
fore are thoſe magnitudes A B C together, ſuch B E 
parrof the magnitude is DE F, together. 2 6 
| pgs a 
Demonſtration. 10 30 

ABC. DEF 


each of them are uncquall part of, his-n&xt in order, of 
the ſecond number, Thar is, A is as many times con- - 
teined in D, as B in E,and C in F, 4tisevident, that 
ABC togcther, is alſo as many times conteined in D 
E F cogerher, wherefore, the magnitudes ABC added 
trogerher, arc ſuch part of the magnitudes D E F added 
together, as A isof. D, and Bot E,or C of F, ve. 


R cr Theor. 


Foraſmuch as the qual po in the firſt number: 
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* 20 


' proportion to B, tha 


* Theor, 2. ; Frop. 3. 
If the firſt be equimultiplex to the ſecond, as the third i; 
zo the fourth, andif the firſt be 4 Ho to 
the ſecond, as the ſixth is 10 the fourth. Then ſhall the firſt 


& the fifth added together, be equimultiplex to the ſecond 
as the (ind aud fixth added together i to he fourth, 


ConftruQtion, * 


2. 3. 4 6. The firſt -proportioned mide A is 
AB CD to the ſecond B, as C the third is ro the 
18 3 fourth D. To which there comes E the 
E F fifth, and Fithe ſixth. NowisE toB as F 


—— to D. Thercforc, the magnitudes together, 
40 | > 
AE Þ CFD” 38S A and E are proportioned together, jo 
_ + 'B, as'C and Progether is ro D, 

Demonſtration. 

Foraſmuch as E hath proportion to B, like as F hath 
to D, and that A is to the.ſame B alſo 5 isro D, 
It is manifeſt, that if equall' ehings be' added co cquall 


things, the magnitudes. together A E ſhall havethe ſame 
F rogether hath to D. 


Theor. 3. Prop. 3. 


If there be four mggnitades in propertion, ſo that the firft # 
ro the ſecond, a: the third w tothe fourth: & if thert come 
iwo more megnitndes to the ſamein futh fort phat 1h pro- 
portion of the fifth i 10 the firſt, as the ſixth is vo the third, 
thew i the firſt alſoto the fx 

fourth, 


cond, -arthe fixrh is 10 the 
Con- 


Eudlides Flor: 
Conſtruction. 


The four magnitudes,cquimulti- 5 9 15 6 18 
plices, are ABCD of wich, AA BCD E.F 
15to BasC is'to D, 'and there 

comes to the ſame two more magnitudes equimultiplices, 
AsE andF, ſqthat E isto Aas Fi to C. Therefore is 


187 


| 


E alſo to B as Fis jo PD. 
Demonſtration. 


Foraſmuch as E isto A, as F isro C, and A to B 
as Cisro D, Thergtore is E as many tmes conteined 
in A, as Fisin C, and alſo A in Basoftenas C in D« 
Wherefore E js ,t9.Þ as F re D. Ir is then maniteſt, 
that E hath proportion to B as F hath to D : (by the 
ſixth Definition.) 

If-the firft be to the fecond, in the ſame proportion that the 
third i 10 the fourth, then aiſo the equimultiplices of 
the firſt and third, unto the equimultiplices of -the 

ſecond, and of the fourth," (according to any mulitplica- 
tron) ſhall have the ſame proportion, being compared to 
gether. The fifih to the firſt, us the ſixth 10 the third, 


and the ſeventh to the ſecond, as the eighth 10 the 
; fourth. Then are the four laſt magnitudes alſy propartioned. 


Conſtruction. 


3 16 4 The fourproportioned magnicudes, arc 
.B CD ABCD, of which A the firſt is ro B 
$ 9 13 the ſecond, as C the third is ro D the 
FG H, fourth, and to A and'C rake cquimulti- 


r 3 plices, 
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vlices, 2s G and H. Thenis E to Gy as FroH, alſo in 
tie lame proportion. 


Demonſtration.” ' 


5 i 

Foraſmuch zs (by the ext definition) E is as many times 
conreined in A as Fisin C, and Aisto B, as C istoD, 
Theretore,is Etro B asF istoD. And according to this 
propoition is G ro B, allo, as Hro D. Secing then E 
to F 1is1n the ſame proportion, as Gro H. Iris evident 
then, thac the four magnitudes, E Þ G H, are proportio- 
ned alloaccording to the propoſition. 


| Theor. 5. Prop. 5. 


If the magnitude be equimultiplex 10 4 magnitude, 4s 4 
part taken away of the one, to 4 part taken away of the 0- 
ther, The reſidue of the one to the reſidue of the other, 
ſhall alſo be equimultiplex, as the whole i tothe whole. 
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i Conſtruction 

| : + 5 The whole magnitude A-is equimulriplex to the 
Fl err whole magnitude B, asthe part craken away C, 1s 
4 C FY ' to the part taken away D, and the part taken a- 
i — Way, as C from thewhole, 'as A, there ſhall re- 
: 6 9, main thereſidue E,' andthe part D, being taken 
i fromthe whole B, there ſhall remain the refidue 


- F. Thenisthe reſidue E to the refidue F, as the whole 
A isto the whole B. * | NE} 


; 
0 


Demonſtration. .. 


Foraſinuch as C is ſuch'a part of AD is of B, It 
| 1s 


 Enclides Elements. 
7s evident, that the reſidue, as Sr Sallo ſuch a part of A, 


as Fis of B, and therefore hath E ſucha proportion to F, 
3s AhathtoB, or C to D. 


Theor. 6. * Prop. 6. 


If four magnitudes be proportioned, and from the firſt and 
the third, a part be taken amay, ſo that the firſt part be 18 
the ſecond magnitude, as the ſecond part us tothe fourth 
magnitude, then is the firſt reſidue to the ſecond mag - 
nitude, as the ſecond reſidue i tothe fourth magnitude. 


Conſtruction. 


The four magnitudes, are AtoBas C 20 3 40 
to D. The parts taken away, are E from A B C 
A, and F from-C. The refidue, as G '* 36 
from A, and H.from C. Then hath E © d 
proportion to B as F harhto D, There- , , ., 5g 
fore is Galſoro B,as H to D. 28 = 


_ --* Demonſtration. 


Foraſmuch as E is to B asF to D, andA is to the (ame 
B as Cis tothe ſame D. - It followeth, that B is as many 
times conteined in A as Dis in C, and Bas many times 
conreined in E, as Diisin F. It chen we take equal things 
from equall things, there ſhall remain B in the ſame pro- 
portion to (GG as D to-H. Therefore hath G proportion 
ro B, as H hath ro D. 


Theor. 7 Pp pr OP. To 
Equall magnitudes have to one and the ſame magnitude, 


one and the ſame propertion, and one and ihe ſamemag- 
nitude, hath to equall magnitudes one and the ſame pro- 
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Conftrudtion. 


12 12 12 4 Themagnitudes ABC arecquall, and 
A B C E ceachof them compared to the magni- 
7 15 15 15 tude E. Therefore are the at rey 
D G H K of ABC cach of them to E equall, 
and the magnirude D compared ro cach of the equall 
magnitudes G H K, the propoztions are alſoequall. 


Demonſtration. 


Foraſmuchas A BC are equall one to another, rhen 
isE incach of them cqually conteined, as many times in 
the one, asin the other, and therefore is the proportion 
alſo cquall: and themagnitude D is for the ſelfe ſame 
reaſon alſoro G as to H or K. 


Theor. 8. Prop. 8. 


U nequall magnitudes being taken, the ereater hath 10 one 
and the (ame magnitude 4 greater proportion then hath 
the leſſer, and that one and the ſame magnitude, hath to 
tbe liſſe a greater proportion then it hath to the greater. 


Conſtrudion. 


18 14 18 The unequall magnitudes are A and B, the 


A B C greatelt is A, and the leaſt B, and the 0- 
ther magnitude to which thoſe arc compared, is C, now 
—toxmy popeines os greater to C, then B is to-the 


- Demon- 


Eudclides Flements. I9y 
Demonſtration. 


Foraſmuch as A is greater then B, ' therefore is C 
alſo found moretimes in A then in B (or conteined in 
A) wherefore it followeth, chat A hath a greater pro- 
portion ro C, then B hath roC: andif C becompared 
to A and B, thenhath C a greater proportion to B, then 
to A, becauſe C cannot fo many times be conteined in 
B asitcanin A 


Theor. 9. Prop. 9. 


Magnitudes which have one and the ſame magnitude, one 
and the ſame proportion, are equall the one 10 the other.” 
And thoſe magnitudes unto whom one and the ſame mag- 
nitude hath one and the ſame proportion, are alſs equall. 


ConſtruQion. 


The magnitudes ABC hath cachof them 8 $ 
to D one & the ſame proportion, therefore A B 
they are cquall,and the magnirade G' hath: 45 20 2 
the ſame proportion to. H that it hath toK- G H 
or M. Therefore are thoſe magaitudes H K M equall, 


Demonſtration. 


Foraſmuch as ABC hatch tro D one and the ſame 
proportion, then is the ſame D even as many tines con- 
rcined in the one of them as in the other. And thoſe 
things which do.comein another thing, the one, even 
as many 4imgs, as cach of his fellowes doth, arc by com- 
mon reafon accounted equall. Wherefore allo, are the 

jzpdes A B C equall: and for che ſame reaſon ac 

HK M <quall. Theor, 


8 
C 
() 
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Theor. 10. Prop. 10. 


of magnitudes compared to one and the ſame magnitnde, 
that which hath the greater proportion, u the greater, and 
that magnitude whereunto one and the ſame magniiude 
hath the greater proportion, # the leſſe. 


Conſtruction. 


20 16 6 The two magnitudes arc A andB, the 0- 
A BC ther whereunco they are compared, is C, 
Now A hath a greater proportion ro C then, B hath to 
the: lame C,* Therefore is A alſo greater then B, and 
C' hath a greater proportion ro B then it hath co A, - 
Therefore is B lefſe then A. 


Demonſtration. 
The truth of this 'is evident, by the eighth propoſition. 


[ heor. 11. Prop. 11. 


' Proportions which are one and the ſelfe ſame, 10 os bo 
proportion, are alſo the ſelfe ſame the one t0 the 01 


___ Conſtruction. 


The proportionof Eto F, and ot M to W, arc 
cach of them equal! roche proportion of A to 
B. Therefore- is Eco F, as McoW. 
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_ Demonſtration. 


' Foraſmuch as here rwo things are-cach of them equall 
ro another thing, they are alſo equall one to anorher,by he 
firſt common ſentence. Theor. 


Euclides Elements. 193 
T heor. 12, Prop. 12. | 


If there be a number of magnitudes, how many ſoever, pro- 
portionall , as: one of the antecedents is to one of the 
conſequents, ſo are all the antecedents to all the conſequents, 


Conſtruction. 


Theſe magnitudes each antecedent, hath to 3 

his conſequence an equall proportion,thatis, G 
G hath proportion to H, like as I hath to K,and 9 15 
Lto M, and N ta O. Therefore hath thean- I XK 
recedents G I LN, together, allo ſuch propot- 15 25 
tion to all the conſequences HK M O together, L M 
O 


Demonſtration. © N 


—— 


This is evident by the firſt propofition, which 39 65 
otherwiſe might be thus proved, H js GEN HRMO 
as many times included in G as K in L, and fo of the 
: reſt, Ir is manifeſt, that when equall rhingsare added to 
equall things, that H KM O together, are as many times 
included in GIL N. Therefore hath GILN toge- 
ther alſo ſuch proportion tro H K M © together, as 
as each Antecedenr bath to his conſequent, 


Theor. 8. Prop. 8. 


If the firſt hath to the ſecond the ſame proportion that the third 
hath to the fourth: andif thethird hath to the fourth a 
greatty proportion then the fifth hath to the ſixth : then 
ſhall the firft alſo have anto the ſecond a greater propor- 
tion, then hath the firſt ts the ſixth. 

Con: 


df 
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Conſtruction. 
5 15 The four magnicndes prapottioned,are 
C D ABCD, whereof A isroB as CroD, 
6 15 andQ hathcoR alcſle proportiom then 
W X CtoD. Therefore hath the ſame Q to 
R 2 lefſe proparnion alſo, then Aro B. 


Demonſtratton. 


Foraſmuchas the proportion of A.co B, and. C to D, 
are equall, and that the proportion of: Qco R isleſterhen 
C roD. Ir-followeth by the. eleventh propoſition, That 
the ſameis alſo leſſe then Ato B.,, _ 

But if the ſame had a greater proportion rhen C to D, 
as hath W to X, for W hath zo X. a greater proportion 
then hath C to D. Ir followerth atlo by the ſaid eleventh 


propoſition, that W to X hath allo a greater proportion 
then A hathroB, 


Theor. 14, Prop. 14. 


In four magnitudes, If the firſt have to the ſecondhe ſel fe 
ſame propertion that the third hath to the fourth, and if 
the firſt begreater then the third, the ſecond i alſo great- 


er then the fourth, and if it be equall, then equall, 1 
leſſe, thenleſſe, 7 4 | : 6 | 


Conlluntion: 


15 In theſe four magnitudes GHIK, 
K Gis the firſt greater then I thethird, 
28 therefore is H the ſecond alſo greater 
O then K the fourth, 


Demon- 


| Demonltration. 


Foraſmuch as G is toH as Tis to K, then is G-as ma- 
ny rimes.conteined in H, as I is conteined in K, and ſee- 


ingthat G is youre then I, it followeth that H is alſo - 


greater then K. And of the four other magnitudes, 
MNO, is L the firſt, leſſe then N the third, there- 
fore is M the ſecond lefle then O the fourth, 


Demonſtration. 


Foraſmiuch as L is lefſe. then N. Then (by the eighth 
propofition) the proportion of Lro M, is leſſerthen N to 
M, and the proportion of L to M, and of Nto ©, arc 
equall. Therefore is the proportion of N to M, greater 
then 'N:t0O. Ir followerth (by the tenth propeſition) that 


M is leſſe then O, and by the like realon (by rhe firſt 
DO may alſo be proved of the tour magni- 


tudes PQR S, ThatP iscquallto Q, and R equall to S, 


Theor. 15. Prop. 15. 


Like parts of wultiplices, and alſo'their multiplices compa” 
redtogether, have one andthe ſame proportion. 


Conſtruction. 
The whole magnitude W doth as many 12 18 


times contein/his-part Y, as X doth comein W NX*" 


his 'parc' Z, therefore are the parts in the ſame 4 6 
proportion, one to another, as the whole, that Y Z 


is, Y toZ,as Wro X. 


$1 2 [> NEO 
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Demonſtration. 


Foraſmuch as there are as many maguitudes conteined 
inW, or W doth contein Y as many times, as X doth Z, 
Ir followeth (by the twelfth propoſition) that Y 15to Z, as 
W to X, andby the ſame reaſon, may be proved, that as 
Listo Y, fois XtoW. 


Theor. 16. Prop. 16. 


If four maznitudes be proportional, then alternately, they 
are alſo proportionall, 


Conſtruction. 


12 20 9 15 Theſe four magnitudes AB CD, arc 
A B C D proportionall. that is, AistroB, as C 

isto D. Theretotchath Aalfſo proporti- 
onto C, like as B hath to D, | 


Demonſtration. 


Foraſmuchas Ais to B, as Cisro: D,, Then (6y the 
fourteenth propoſition) ir is true, that if the antecedents 
Aand C be equall, that thenthe conſequents B and D, 
ſhall alſo be equall, whereby may plainly be underſtood, 
Thatas many time as the one antecedent, is contcined in 
the other antecedent, ſo many times alſo- is the one con- 
ſequent, conteined in the other conſequent: whereby ir is 
evident, (by the fifth Definition) tharthe firſt, as A, hath 
proportion to the third C, as. the. ſecond, as B, hath to 


the fourth D, 
Theor. 


Euclides Elements. 
Theor. 17, Prop. 17. 


If four magnitudes be proportionall, being compoſed, then 
are the ſame alſo proportienall, being divided, 
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ConſtruRion. - 


, The magnitudes G and H are in pro- 4 6 8 12 
portion (being compoled)to H,as Iand K GH I K 

compoſed, are to K. Therefore is GroH, 10 28 

(divided, or apart) as I to K. GH IK 


Demonſtration. 


Foraſmuch as G H, hath proportionto H, as I K, hath 
to K. It followeth, that H is as many times conteined in 
GH,as Kisconteined in I K. Therefore is H ſuchparr 
of GH, as Kis of IK : wherefore (by the fifteenth Propoſi- 
7101) is the proportionof H to K, aSGH isto I K, and 
(” the fifth propoſition) is Galloto I, as GH toI K; or 

ro K. Ir is then evident (by the former propoſition) that 
G1stoH, asI isto K. 


Theor. 18. Prop. 18. 


If magnitudes divided, be proportionall, thew alſo compd- 
ſed, they ſhall be proportional, 10, | 


Conſtruction 


The magnitudes proportionall divided, 6 9 12 18 
are KL MN, ſothat K hath proportion K L M N 
toL, as M hath to N. Therefore K Lbe- 15 30 
ing compoſed, hath ſuch proportionto L, KL MN 
asM N compoſed, hath to N.. 


198 Euclides Elements. 
Demonſtration, 


Foraſmuch as L is contetnedin K, cvenas N is in M, 
and L in himſclfe, as N in himſelfe, (that is) cach once, 
It followerh, if to equall things, be added equal! things, 
that L is as many tunes conteined in KL, as N is in 
MN. Therefore K L is in the ſame proportion to L, 
that MN isto N, the like is tobe proved, that K Lis to 
K, as MN 15toN. 


Theor. 19. Prop. 19 


If the whole be to the whole, as the part taken away, u« 10 the 
part taken. away, then ſhall the reſidue be to the reſidue, « 
the whole « to the whole. | 


Conſtruction. 


The magnitudes are Aand W, the parts ta- 
kenaway, Q and R, the reſidues are, Sand T, 
and from A is taken away the-part Q , and 
from W is taken away the,part R, and from 
A reſt S, -and from W reſt T, and Q hath 

ortion to R, as A to W, therefore hath 
Salforo T the ſame proportion. 


Demonſtration. 


This propofition is in efte& all one with the fifth pro- 
poſition, goiug before, where the Demonſtration is done, 


{crving to this alſo. 
T heor. 


Theor. 20. Prop, 20. 


If there be three magnitudes in one order, and 4s many. 0- 


other magnitudes in another order, which being taken 


two and two tn each order, arc in one andthe fame pro- 
portion, and if of equality in the firſt order, the 
firſt be greater then the thira, Then in the ſecoxd order, 
the firſt ſhall be alſo greater thenthe third, And if it be 
equall, then equall, andif"it be leſſe, then laſſe. 


Conſtruction. 


The:three magnitudes in oneor- . 16 6 4 24 9 6 
der,are AB C, and three inanother. A BCD'EF 
order, DE F, and A hath propor- 3 5 1a 6 10 24 
tion to B, as D hathraE, and Bro GHIK LM 
C,as EtoF, AndA isgreaterthen 5 12 5 15 3615 
C.rherfore is alſo grearerrhenF. NOPQ RS 


Demonſtration. 


Foraſmuch as (by the quality of proportion) A doth 
as many times contein B, as D doth E, andthat theſame 
B dorh- as often contein C, as E vdoth F, Ir followeth, 
thar A doth contein C, as many times as D doth F. 
Therefore is A proportioned to C, likeas D to F. Ir is 
evident,if A be greater then C,then D is alſo greaterthen 
F. And if A beslefſer, or equall to C, then by the 
ſame reaſon ſhall alſo be Iefle, or equall toF. Behold 
the other magnitudes GHIK LM, and NO PQRS, 
for the better underſtanding of the propolition. 


Theor. 
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- Theor. 21, Prop.21. | 


If fix magnitudes be pe ortioned without order, that «, 
that the firſt be to the frond, as the fifth s to the ſixth, 
and the fourth be to the fifth, as the ſecond « to the third, 
Then (like 4s in the former i agrat ) ſhall the firſt be 
to the third, as the fourth # tothe ſixth. 


Conſtruction. 


18 12 8 0 6 4 The fix magnitudes proportioned, 

A B CDE F without order, are, ABCDEF, 
andas A isto B, ſois EtoF, and ' 

as Disto E, ſo alſois BroC. And Ais greaterthen C, - 


thercforeis D alſo greaterthen F. 


Demonſtration. 


 Foraſmuch as C is lefle then A, then is the proporti- 
onof C to B, leſlſe then ArtoB, and becaule the propor- 
tion of B to C, andof DtoE, is cquall, then is C as. 
,many times in B, as E in D. Therefore is C alſo to B, 
as Eco D. Theproportion then of E to D, is lefſe then 
Eto F. For E toF isequall, ro that of A to,B. Ir fol- 
lowerh, (6y the eighth propoſition) that Dis greater then 
F, with theſe, and the like reaſon, is alſo proved, That 
if rae firſt beleſſer, or «quall ro the third, that then the 
fourth is alſo leſſer, or cquall to the ſixth. | 
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Theor. 22. Frop. 22. 


If there be fix magnitudes, in proportion one to another, 
| OY ro thecontenrs of the twentieth propcſicion) 
' Then hath the 2s ſuch proportion to the third,, as the 
. fourth hath tothe ſixth, Eng 
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Conſtrudion. 


The fix magnitudes in $8 6 12 9 16 12 24 18 
proportion,one toano- GHI PP K L M N 
ther, according ro the 20 propeſition, are GHIKLM, 
wherefore G js toI,as K is toM. 


Demonſtration. 


This is ſhewed i» tbe 20 Propoſition which otherwiſe 
' might be chus proved,adde beſides I one magnitude more 
as P, ſothatas Gis to H, ſoler Ibeto P, and by M adde 
alſoa magnitudeas N, ſorthatas K isto L,let Mbe to N, 
then are thoſe four magnitudes G H I P, proporcionall, as 
alſoK L MN, and (6y the 15 propoſuion) is Gtol, as H 
15toP, and KroM,asL toN, and GHIP in the ſame 
order, and proportion, that K LM N 6isin, wherefore the 
proportion of G to I, is as Kro M. 


Theor. 23. Prop. 23. 


If there be three magnitndes in one order, and 4s many in 4- 
mother order , which being taken two and twoin each order 
are in one andthe ſame proportion, and if alſo their propor- 
tion be perturbate, then of equality , they ſhall be in one and 
the ſame proportion. | 


Conſtruction 


The fix magnitudes NOP 18 12 8, 9 6 + g 
and QRS are in proportion NO P.Q RS. T 
according to the contents of the 21 propoſuion,. that is as N 
isto O, ſois R ro S,andasQroR, fo O roP, therefore 
is N in proportion toP, as Q to S. | 


&-4 De- 
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Demonftration. 


Letthere yet one magnicude more,come inorder,namely 
T.,ſo that S is coT,likeas O isroP,theisQroR,asS istoT, 
thenare thoſe four magnitudes QR ST in proportion, 
therefore (by the 16 Propoſition) is Q to S, as R isto T, 
and Ris to T, by the former likeas N is toP, it is then c- 
vident, that Q is roS,as NisroP. And by this man- 
ner may the 21 Propofition alſobe demonſtrated, 


Theor. 24. Prop. 24. 


This a9 gr # in effett of the ſame contents of the former 
. ſecond of this book ) and. therefore needeth xot tobe repeated, 


_ there is ſpoken of multiplices , and here of magni- 
Fuars, 


Theor. 25. Prop: 25. 
If four magnitudes be in proportion, then are the greateſt and 


leaſt, (or the firſt and fourth) greater than the other two. 


Conſtruction. 


S 20 The four magnitudes in proportion 
C D. are AB CD, andA is greateſt, then 
ſhall Dbe leaſt, therefore is A and D 


rogether greater then B and C toge- 
. ther, 


E Demonſtration. | 
Subſtrat C from Areſt E , andalſo D from B. reſt F, 
now (by the 19 Propoſition) E hath proportion to F, like as 
A harh.to B,, wheretfore ſecing chat A is greater then B, 
thenis E alſo greacer thenF. Now D C and Þ together, 
grecquallto Band C together, and C D and E together, 
are _ to A and Dtogether, and greater then B and C 
together, becauſe E is greacer then F. It is manifeſt that A 
and D togetherare greater then B and C rogcther, 

The end of the fifth. Book, 


FUCLIDES 


ELEMENTS. 
The Sixth Book, 


a OS — 


True ARGUMENT. 

== His (1xt Book is for 
NV. Vie and Practiſe 
molt excellent, for 
in itare taught the | 
proportion of one 
figure to another, 
and of their ſides 
theoneto theother 


and of the ſides and angles of oneto the 
Tt2 {tdes 
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 (Gides and angles of the other. Moreover, 


it teacherh the deſcription of figures like 
to figures given, and marvellous applica- 
tions of figures to lines , evenly, or with 
decreaſe, or exceſſe : with many other 
1 beoremes, not onely of the proportions 
of right lined figures, but alſo of Seffors 
of Circles with their Angles. On the T be- 
oremes and Problemes of this Book , de- 
pend for the moſt part the Compoſztion 
of allnſtruments for meaſuringof Heights, 
Depths and Diſtances, and alſo the reaſon 
of the uſe of the ſame Inflruments and al- 
loof others for the raiſing up, and mo- 
ving huge things incredible to. the [ gu 
rant. | he Invention of which are of in- 
1 Profit, befides the ineſtimable 
leafure which is in them. 


FEEZTGEUTSRSSIISEZ: F 
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conditions required. 1 That the d 

angles of cach Triangle be cquall D 
oneto the other, as here Aro D, 

BroE,and Cto F. 2 Thar the Þ C E 


ſides abour the equall anelcs be. 
proportionall, asB A istp A Clos EDrwoDEF, 


2 Reciprocall figures are thoſe when the 
' terms of proportion, are both antecedents 


and conſequents in either figure. 


As if you have two Parallelo- | ; _ 
grams ABCD, and EF GH, Ji B 
C B) 


theſide A Bro rhe fide E F,an an- 

tecedent of the firſt figare to a con 

ſequenr ofthe ſecond figure have j= Fl 
mutually the fame proportion 

which the fide-E G hath ro the |, 9 
fide AC an antecedent of the ſe- | 

cond figure to a conſequent of the firſt figure, then are | 


thoſe two figures reciprocall, 3 4 


— 1 nn AA} 
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2 Arightline i ſaid to be divided by an 
extream and mean proportion, when the 
whole is 10 the greater part, as the greater 
part 3s totheleſſe. 


As if theline A Bbe ſo divided 

— inthepoint C, that the whole linc 

A B hath the {ame proportion to 

the greater part A C, which the ſame greater part A C 


hath to the lefler parc thereof C B, thenis the linc AB di- 
vided by extream and mean proportion. 


4 T he altitude of a figure is a perpendicu- 
lar Find drawn from the 


top to the baſe. 


Astheline AD is the altitude 
of the Triangle ABC. 


Dig 


5 : A Proportion t ſaid to be made of two 
. . proportions 0r more, when the quantities 
of the proportions multiplyed the one into 

the other, produce another quantity. 


Suppole three quantitics A,B,C, ſo thar let A have to 
A 6 B ſeſquialtera proportion, namely 6 to 4, and let 
B 4 BroChave ſefuitertia proportion, namely 4 tO 
C 3 3. Now theproportion of A to C, the firſt ro the 
third, is made ofthe Io of AroB, andof the pro- 
portron of B to C added together, E V- 
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» 


ELEMENTS: 
\ Theor 1, Prop. 1, Wo: 


—”— 


T riangles and Parallelograms which are 
under one and the ſelf ſame height, are 
zn proportion as the baſe of the one s #8 


the baſe of the other. 
Conſtrudion. 
Theſc Triangles A B E and 
BM H IV GHC have cquall height,and 


ſ : 


ADESG F 


G 


ſtand between two parallel 
lines A C and B W, therefore 
is the Triangle A BE in pro-- 
portion to the Triangle GHC 
as thebaſe AE is to the baſe 
G C, 


Demonſtration. 
Let each baſe be divided into rwo equall parts in the 


- 


points D and F )by the 38 of the ff book) rhe lines BD 


and H F being drawn, thenare the Triangles G HF and 
FH C equall, as alſo the Triangles A B and DBE, 


wherefore (bythe 17 of the 5 book) may be underſtood,thart 


the: 


m— foxtbh Book of 


 theTrianglesarc.in proportion one toanother, that is A B 
EtoDBE,zasG HCroFH C, andin likemanner, the 
proportion of the baſe AEistoD E,as GC.is to FE C, 
and (bythe 16 of th e fifth book are cach of theſe four mag- 
nicudes proportioned, thefarſt ro the third, as the ſecond 
co the fourth, it followeth:-(6y the 7 xr of the 5 book ) thar the 
Triangle A BE is in proportion to the Triangle GH C, 
as the baſe A Eis:tothe baſe G C according to the intent 
of this Propoſition, 

Secondly, the parallelograms AM and G W have «- - 


qual! height, thccetore are they in proportion the one to 
the other, as their baſes. ; 


Demonſtration. 
Foraſmuch as (by the 41 of the firſt book) the. parallelo- 


-m are double to the Triangles that have one and the 
| fame baſes, and do ſtand between two parallel lines, or 
haverthe ſelf-ſame height, ir is then evicent, that paralle- 


logramsalſoare in proportion one to another, as their ba- 
ſes. | 


Theor. 2, Prop. 2. 


If to any one fide of a Triangle be drawn a 
parallel right line, it ſhall cut the ſedes of 
the ſame T riangle proportionally, and if 
tbe frdes of a T riangle be cut proportto- 
nally,aright line drawn from: ſeion to 
ſefion, is a parallel tothe other ſage of the 
T riangle. | .  Con- 
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Conſtrudion. 


In this TriangleM Q W is drawn 
the line I H parallel ro M Q ;there- 
fore the fame line I H doth divide 
the fides M W and Q W propor- 
tionally, orin equall proportion. 


Demonſtration. 


Ler there be drawn the lines I 
Qand HM, then (by the 37 of the yo 
fir ft book) are the two Triangles I 
HM andH I Q ,(ſtanding between the ewo parallel lines 
IH and MQ )equal,and (by the former Propeſition)theTri- 
angleW IH -_ ſuch proportion to the Triangle HI Q_ 
aSthe bafe W H, hath roche baſe HQ, and the ſame Tri- 
angle W I'H to I HM, as W ItolM, it followeth that 
W HistoHQ ,as WIroIM (6y the 1 1 of the fift book.) 

Secondly, if the line I H do divide the fides W M and 
W Q incquall proportion in the points I and H, then is 
the ſame line parallel ro M Q, 


Demonſtration. 


Foraſmuch as che two Triangles H I QandI M Hhave 
£quall proportionto the Triangle W IH, which propor- 
tionisas HQ roH W,orMI to I W )by the former pre- 
poſition) ix followerh (bythe 9 of the fift book) that the 
Triangles HIQ and I HM are cquall, and ſceing they 
Rand Harrhen rwo parallcl lines, and ſtand upon one baſe 
(by the 3 9 of the firſt book) it is thenmanifeſt that che line 
I His parallel ro the line M Q. 

T he- 


Vy 


The ſixth Book of 
Theor. 3. Prop. 3. 
IF an angle of a Triangle be divided into 
two equall parts, and if the right line 
which divideth the angle, divide alſothe 
baſe, the ſegments of the baſe ſhall be in 
tbe ſame proportion the one to the other, 
that the other ſides of the ſaid 1 riangle 
are, and if the ſegments of the baſe bein 
tbe ſame proportion that the other ſides of 
the ſaid 1 riangle are : aright line drawn 
from the top of the triangle to the ſeion, 
ſhall divide the angle of the T riangle in- 
to two equall parts. IH 


Conſtruction 


In this Triangle ABC is 
the angle B divided into two 
equall parts, with the right 
line B D, which doth alſocut 
the ſides A C in D,then I ſay 
that A D hath proportion to 
DC, as the fide A B hath co 
the ſideB C. 

De- 
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Demonſtration. 


Let there bedrawn from the point D two perpendicu- 
lars, as D Tupon A B, and D KuponB C, ftoralwuch as 
the angles D Bland DIB are cquall to the angles /D B 
Kand D K B, thenare theangles B DI and B D K\atfo 
equall (by the 3 2 of the firſt book) and (by the 26 of the 
firſt book ) in regard of the common line B D are the two 
perpendiculars D I and D K alſo equall,wherefore, by rhe 
5 þ propeftion of this book , hath AB ſuch proportion to 
CB, as the Triangle A B D to the Triangle D B C, and 
ADro D C, as the ſame Triangles hath, that is, as A BD 
roD BC, it followeth (6y the 7 r of the fift book )that A D 
hath ſuch proportionto D C, as hath ABroBC. 

Secondly,it A DberoD Cas ABroBC, thenis the 
angle B divided into ewo equall parts, with the right line 


B D. 


Demonſtration. 


Foraſimuch as) by the firſt of this book ) the Triangle A 
B Distothe TriangleBD C,as ADto D C,rthar 1s as 
ABrtoBC, it followeth (as may be underſtood by the 7 
Propoſition) that the two Triangles perpendiculars, as D I 
and D K are cquall, ſecing then that (by the 47 of the firſt 
book ) the two ſquares of DI and I B are cquall to the 
ſquares of D B, as alſo the ſquares of D K and K B, it fol- 
loweth that I B is equall to K B, and (by the 4 and 8 of 
the firſt book) the angle I B D is cquall ro the angle K B 
D, then doth theline B D divide the angle. B in two c- 
quall parts. 


Vv 2 ; The- 


The ſixth Books of 


Theor, 4. - Prop. 4. 

In equiangled T riangles , the fodes whith 

 contein the equal anples are proportional, 

and the ſides which are ſubtended under 
the equall angles, are of like proportion. 

ConſtruQion. 


E The Triangles A BC and 

, CED are cquiangled (that 
SSBAC,BCA and CB 
A areequall ro ECD,ED 
Cand DEC, therefore are 
the fides proportional], chat 
sas ACto CD, ſo C Bro 
DE,and ABto CE. 


Dp Demonſtration, 
Let the baſes of both the Tiiangles, as AC and C D 


come rogether in one right line, as A C D, and extcnd 
the fides A Band DE, they concurre together in F,for- 
aſmuch as the angles B A C and E' C Dare equall, as alfo 
BCAandEDC, then theſides AB and CE (by the 
- 28 of the firſt book) areparallel, as alſo the ſides B C and 
E D, and the ſame ſides fo extended, are alſo parallels, 
then is the figure C B F E aparallelogram, and the fides 
oppoſite are equall (by the 3 4 of the firt book) that is B F 
equallrcoC E,andE F to CB, foraſmuch then as the 
line C Blinthe Triangle A F Dis parallel to D F, it fol- 
loweth (by the ſecond Propoſition) thatas ABisto B F or 
| CE 


"© 
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C E (being equallyſois A C to CD, and {ceing that C 
E is paralle] ro A F,chenis ACro CD, as E F (bein 
equallto C B) is ro DE, andasD Cisto CA, ſoalſo 
F(being equall ro C E) isro AB, fo that this propoſition 
is found true in all hits working, 


Theor. 5. Prop. 5. 

If two T riangles bave their fodes proporti- 
onall, the Triangles are equiangled, and 
thoſe angles in them are equall , under 
which are ſubtended ſides of equall pro- 


port1on. 


Conſtruction. 


In theſe rwo Trian- 

gles ABC and CE E 
 Darethe ſides propor- ) 

tionall, namely, A B is 
troBC,loalloEC ro 
ED,andas CAtoB 
C, ſoalfo DC to E 
D, therefore are the —_ 
angles included with 4 C 
proportionall f1des alſo 
cquall the one ro the other, namely ECD, ED C, and 
CEDecquallioBAC,B CAandABC. 


Demonſtration. 


If the angle E belefſethen B, asthe angle CE F, the 


linesE Cand E Fdo include alcſſe angle then is C 8 D, 
there- * 


F D 


—_ 
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D, thereforeis the baſealſo ſhorter (by rhe 24 of the firſ 


book) and then ſhall the ſides CE and E D have allo a 


greater proportion to the baſe C Frthento C D (by the 
of the fift book ) the like is tobe underſtood if the angle E 
were greater, then ſhould the baſe be greatcr,and the pro- 
portion of the ſides leffe, bur the proportion cannot be ci- 


_ ther greater orleſſer, tor the angles (by zhi Propoſition )are 


cquall. 
, Theor.'6. Prop. 6. 


Tf there be two | riangles, whereof the one 
bath one angle equall to one angle of the 
other, andthe ſrdes including the equall 
angles, be proportional , the T riangles 
ſhall be equiangled, and thoſe angles in 
them ſhall be equal, under which are ſub- 
tended ſrdes of like proportion, 
Conſtruction, 


In theſe rwo Triangles 
WQ Mand A B C are the 
angles Q and B equall, and 
the ſides Q W is1n propor- 
tiontoQ Mas ABtoBC, 
thereforeis theangle QW 
M equal to the angle BAC 
andQ MW equalto BCA. 


Demonſtration. 
| Take (by thethird of the 
- fiſt 


w *%u% 
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firſt book )rhe length of the fide AB cur the ſame off from 
 thepoint Q upon the {ide QW, which comes to H,do the 
ſame with B C upon the fide QM, which comes to [,and 
draw theline H I, then )6y the 4 of the r book) is the line 
H Icqualltothe fide A C, andthe Triangle Q H I equall 
tothe Triangle AB C, and (by the 4 & 8 of the firſt book) 
-the angles of che one triangle equall co the angles of the o- 
thertriangle.namely the angles QHI,& QIH cqual to the 
angles BAC & BCA, and (6y the 2 of the 5 book) is the 
line H I parallel to W M, and (6y the 29 of the firſt book) 
are the angles QH[,and QIH equall alſo ro the angles Q 
WM,& QMW, it is then evidentthat this Propoſition is 
true, and may allo other ways be demonſtrated, 


Theor. 7. Prop. 7. 

If there be two 1 riangles, whereof the one 
bath one angle, equall to one angle of the 
other ,and the fades which include the other 
angles, be proportional, and if either of the 
other angles remaining be either leſſe or not 
leſſe, then aright Pa : then ſhall the Tri. 
angles be equiangled, and thoſe angles in 
them ſhall be equall, which are conteined 
nnder the frdes proportional. 

Conſtruction. 


In theſe rwo Triangles A B Cand DEF are the angles 
A and D equall, and the ſides which do include the angles 
B & E areproporrional, that isas A B to'B C, fois D Ero 


E F, the angles which are proportioned one to another, 
| aS 


nuns The frth Bokof 


4s the ſides one to another, (or which are ſubrended with 
{ides proportionall) are the angles Cas F, and B as E, if 
thenthe angles C and E, eachof them be leſlſe, or greater 
then arightangle(like as in this and the following,ot both 
ſorts are to be ſcen) they are notwithſtanding equall, and 
the Triangles equiangled. 


B 


FN F 
feith \ A. 
4-8 MW -- 
{ Fong GE 
G AF 


C h 


Demonſtration. 


Let there be drawn the perpendicular lime B G, now 
if the angles C and F be equall, then are the angles Band 
Ealſocquall (by the ; 2 of the firſt book) becauſe the an- 
gles A and Dare ſuppoſed equall. 
| Now, ſuppoſe (if it were poſſible that the angle C (in 

this ſharpangle Triangle) ſhould be lefſe then the angle F, 
rhe angle B ſhall then be greater then the anelc E, let the 
line B H bedrawn, and takethe angle A B Hto be equall 
_ totheangle E, that theangle BH A may bealſo equall to ' 

EFD, tharlineBH (becauſe the angle BHA is leſle 
rhena right angle)ſhall fall between B G and B C (as may 
be underſtood by the 1 3 of the ſecond book) and the anglc 
BH Aſtral beequalltoE FD, and greater then B _ 

| where- 


B H, it followeth (6y the 8 of the 5 book) that the propor- 
tion of ABtoBC is leſle thenitis ro BH, and AB to 
B C,then D Eto E F, and ſo the proportion of A B to 
B H(being unequall) muſt be equall ro the ſame, which is 
impoſſible, it isthen evident, thatthe angle A B H cannor 
beequalltoDE F, but A B C, and the angles C and F 
are then equall, and the Triangles cquiangled. 

Bur jf the Triangle have an obtuſe angle, as inthis, the 
angle C greater then the obtuſc angle F,and therefore the 


B 


F 


angleBleſſe then E, and A B H made equall ro DE F, 
then ſhall B H, by the aforcſaid reaſons, be ſhorter then 
B C, and (by the r2 of the ſecond book ) ſhall fall withour 
the Triangle, and that between C and G, the proportion 
then of A B, (as is aforeſaid) islefſeto B C then to BH, 
and the angles ABCand A CB cquall ro DE F and 
ET Hos well in the obtuke, as intheacutcangled Trian- 
ples... | 

And whereas in the propoſition it is ſaid, whether the 
angles be greater or lefle thena right angle, that is meant, 
becauſe that nor on that fide of che perpendicular BG , 
bur on the other fide there might ancther line be drawn & 

N x qua 
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wherefore (by the 18 of the firſt book) is B C longer then 
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quall ro B C, astheline B I, ſo thatin both ſorts of theſe 
Triangles, A B hath ſuch proportion to BI, as the ſame 
AB hath toB C, and yetare not thoſe Triangles AB] 
and D E F equiangled, but the TriangleB I Ais in thez. 
cure angled Triangle as much greater then right, as EFD 
is lefſe then right, and in rhe obtuſe angled Triangle, the 
lame BI A isſo much leſſe chen right,as E FD is greater, 
the which might divers and ſundry ways be proved, 


Theor. 8. Prop. 8. 

IF in a right angled | riangle , be drawn 
from the right angle unto the baſe, a per- 
pendicular line , the perpendicular line 
ſhall arvide theT riangle into two Trian- 


gles like to the whole, and alſo like the one 
to the other. 


Conſtruction. 


= The Triangle ABC 
A is right angled in B, the 
ſide ſubrending theright 
angleis A C, upon the 
ſide A C trom thepoint 
- B is drawn a line per- 
C D A. pendiculartothe line A 
C,asB D, which divideth the Triangle AB C into ewo 
Triangles ADB and BDC, cach of them like to che 
whole Triangle A B C, and alſocach of them like one a- 
nother, that is eq uiangled one toanother, n 
| * 
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Demonſtration. 


Foraſmuchas the two angles AB D and A D B(by 
reaſon of their common angle A) are equall to the two 
angles A C Band A B C, which are alſo equall to therwo 
t angles B CDand BD C, it followeth (by the 3 2 of the 

firſt book ) thar the third angle in thoſe three Triangles as 
BAD,CAB,andCBD are alſo equal] ro-the three " < 
Triangles AB D, BD Cand ABC being cquiangled, = 
whereby it is manifeſt, that the ſame perpendicular ſtan- FW 
deth asa mean proportionall between the rwo ſegments A 
of the baſe, asalſo each fide of the Triangle AB C is a 
mean . proportionall berween the whole baſe and that 
part of the baſc,to which the fide is joynee(or doth rouch) 
ſothat ADistoDB,as DBis ro DC, and AD isto 
AB,as ABisto AC, andalloDCis ro B C, as BC 
 isto A C, which may better be perceived (by the 4 Propo- 
ſition of this book.) 


Probl. 1. Prop. g. 
A right line being given, to cut off from the 
ſame any part required. 
The right line given is A % 
B, from which it 1s required WE 
ro cut off a certain part, 
hom = 1/ 


nangely, a third part from | 
the point A towards B, == . 
draw from the point A a-  ;——— 3 
Xx 2 nother A . C 
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nother right line by chance, as AI which line AI taken 
three times, comesta Das ALLH,andH D, and from 
D, draw a right line to B, and then from the point 1 


draw a right line parallel ro DB, asthe line I C, then is | 
A C athird part of the line A B. | 


Demonſtration. 


By the ſecond propofition of thu book}, B C hath proporti- 
on þ A s as 6 Tk to A I. and (by the 18 of the Fob) 
C Band C Aropether, and D I and 1 A rogether, as A 
Bro A C,foADto AT, ir follo werh, that AC is fuch 
a part of A'B,as AlIis of A D, and Al is one third part 
ot A D, therefore is A Calſo one third part of A B, 


 "TRk.2-; Frop, 10, 

To divide aright line given , not drvided, 

like unto aright line given being divided, 
Conſtruction. 

The divided right line given 

/C is A B, the parrs A EE D and 

D B, and the line given, which 

ſhould be divided according to 

the proportion of the divided 

lincA Bis A C, ſet the oneend 

of theline A Cto the point A, 

and draw a line from A equall 

tro AC, the which ſhall make 

with the line A B an angle by 

chance, as theangleB A C,then 


draw a righe line from Bro C, 
and 
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and then from the points D and E draw lines parallel ro 


B C, asthe ines D H andET, which doe dividethe line 


A C in {uch proportion, accordingto the parts of the-line 
given, namely,as B DioHC,andasD EſoH1, andas 
EA,fo Al. 


Demonſtration. 


By the ſecond of the fixtbook AlistoIC,as -AE to E 
B,andAIltoIH,as AEtoED,and AHto HC, as A 
Dro DB, and (by the 18 of the fift book) A TandIH, 
and A Eand E Dadded , hath A H alſo ſuch proportion 
toTIH,as ADtoED, ir followerth (6y the r x of the fift 
book) that I Histo HC,asEDroDB, and fois All to 
A E, it is then evident, that the given line A C is divided 
according tothe proportion of the divided line AB, and 
his parts, which (6) che 5 of the 5 book ) and otherwiſe alſo 
might be proved. 


Probl. 3.' Prop. r. 
Untotworight lines given, to finde a third 
in proportion to them. 


Conſtruction. 


The rworight lines given Fol 
are E Fand F G, it ts 1equi- i}, 
red to finde a right line, OY S, 
which ſhall have ſuch pro- 
portion to the line FG, as _-” » 
FG hathto E F, ſet the — —Þ —_ 
lines E F,and F G together = wo 
in ſuch ſorr, that at the point F they make together aright 
angle, at their utrermoſt points or ends (by the 11: of the 


vo entre 


pp 
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firſt book) asin F, and produce E Fto H,and draw theline 
FG,and) bytbe 23 of the firſt book) draw a line trom the 
point G,upon the line F G makean angle equal to the an- 
gle FEG, which line is GH cutting the produced line FH 
inthe poiar H,chen ts cheline F H the thirdline proporti- 
onall required, 


Demonſtration. 

For as much asthe twoanglesGFE and FEG arec- 
quallto HF Gand F GH, it followeth (by the z 2 of the 
1 Book) that theangles FG E and F HG, arealſo cquall, 
and (by the 4 of ths Book) are the ſides of the triangles 
HF Gand G F E, which are ſubtended under caquall an- 
gles proportionall, thatis,as F H to F G, forthe ſame F G 


to F E,according tothe propoſition. 


Probl. 4-. Prop. 12. 
Onto three right lines given, to find a fourth 


in proportion with them. 


Conſtruction 


7 _—__ 


= PE 
pa : 
» - _ <_ 


The three. given 
lines, are ABC, itis 
__ to finde 4 
right line, which ſhall 
have proportion to C 
like as B hath to A, 
{ct the rwo right lines 
A and B rogetherin 


oneright line, as D F, 


ſo that D E be cquall 
wA, and E F cquall 
to B , then draw 4 
| rigat 
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right line from D equall to C, whichinthe point D, with 
thelineD F, ſhall make an angle by chance, which line is 
D H. Thenfrom Hrto E draw cheline HE , and another 
line from F, parallel ro H E, and prolong D H(rtil i inter- 
ſerhe lineparallelco H E: namely, the lineF G) in the 
point G, then is the line H G a fourth proportionall line 
required, that as D Etro EF, ſo DHrto HG. 


Demonſtration. 


By the ſecond propoſition of this book, is H G to H D,like 
aSE Fro E D, which being cquall to the given lines C,B 
A.'it followecththatH G 1s ro C, as Bisto A. | 


Probl. 5. Prop. 13. 


Unto two right lines given, to finde out a 
mean proportional. 


Conſtruction. 


The given right lines 
are W X and*KZ, ſer 
them together in one 
righr line,in the point K, 
and upon the line ſo ſer 
xogether, deſcribe a half {- ' %., 
Circle, as the half Circle W KK FA 
W Z X,andupon the line W Z from the point K raiſea 
perpendicular line tothe circumference, in the point X, 
then isthe line K X themean proportionall line between 


W KandK Z. 
De-- 
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Demonſtration. 


Let the be drawn the lines X W and XZ,and foraſmuch 
as (bythe 3 1 of the third book ) the Triangle WX Z in X, 
then (by the 8 of ths) the Triangles WK X, and XK Z 
are equiangled, and (by the 4 of :h# book), the {ides which 
havecquallangles ſubtended are proportionall, namely, as 
W Kro K X, ſothe ſameK X to KJ, it is thenmanitelt, 
that the righcline K X 1sthemean proportionall berweea 
WKandKZ., 


Theor. 9. Prop. 14. 


| Inequall parallelograms which bave one an- 
gle of the. one equall to one angle of the 
other, the fzaes ſhall be reciprocal, name- 
ly thoſe ſxdes which contein the equall an- 
gles, and if parallelograms which have 
one angle of the one, equal to one angle 
of the other, bave alſo their ſides recipro- 
call, namely thoſe which contein the equall 


angles, they ſball alſo be equall. 
Conſtruction. 


Theſe parallelograms 1 BandI L, arecquall.. and have 
theangles CIH,andKIG, equall, Therefore are the 


ſides reciprocally proportionall , namely as C Ito I G, fo 
KIcoIH. ; De- 


Euclides Elements. 
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Ler the fides HI and IK | / 
come togetherin one right line * : 
in the point I, then ſhall I C 
and I G(by reaſon of their c- 
quall' angles) alſo make one 
right line(as may be under- | 
ſtqod by the r3, 14 andiy pro- 
poſitions of the firſt bosk ) then 
produce the fides L G. and B 
H, till they concurre in the | 
point A, making the parallelogram! A I, foraſmuch then, 
as the parallelogram I L is to the parallelogram I A, as I 
Bis to the ſame A, and thar (by the firſt propoſition of this 
book) is CIcolG,and K Ito TH, in one & the ſame pro- 
portion, it followerh (9 tht 11 0f the.5 book) and (by the 
ſecond Definition of this book ) that the ſides of the paralle- 
lograms are reciprocally proportional], 
Secondly, ifthe angles be equal], and the fides recipro- 
cy be proportionall, then are thoſe  parallelJograms e- 
quall. * 


Demonſtration. 


Foraſmuchas CI isroI G, as K Iis to I H, that is (by 
the firſt of thi book ) as the parallelogramT B is to 1 A,and 
I Lto the ſame IA, it followeth (6y rhe 9 of the 5 book Y 
that the parallelograms I B and I L are equal. 


Ty The- 


— 
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Theor. 10. Prop. 15 


In all equal Triangles which bave one angle 
* of the one equal! to one angle of the other, 
thoſe ſides are reciprocal, which include 

the equall angles, and thoſe Triangles, 
which baving one angle of the one equall 

20 one angle of the other, had their 
fedes which doe include the equall angles 


reciprocall, are alſo equall. 


Demonſtration. 


This propoſicion ſpeaketh of Triangles, like as the for- 
- mer of Parallelograms, wherefore, foraſmuch as the Tri- 
angles I HCand I K G,in the former ——_—_ che half 
of the parallclograms1 Band 1L (by the 34 of the firſt 
book ) and that the ſides which doe include the equall an- 
gles are the ſame, it followeth (bythe 15 of the 5 book ) that 
the Triangles have the ſame proportion the once 10 the 0- 
ther, thattbe parallelograms have the one to the other, 
*it is thenevident that rhe Propolicion is true, =» 


Euclides Elements. 
Theor, 11, Prop. 16. 
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If there be four right lines in proportion, the 
right angle figure made of the extreams, 
& equal t0tbe right angle figure which is 
comeined under the means , and if the 
right 5; figure conterned under the ex- 
treams, be equall to theright angle figure 


which i conteined under the means, then 


are thoſe four lines in proportion. 


Conſtruction. 


The four right lines CI, I D, 


EI and IB are proportionall , 


namely, asC Ito ID, ſoEltol 


B, therefore the right angle figure. 


which is made, or included with 
the firſt and the fourth, namely, 
with IC and I B is cquall to the 
right angle figare included of the 
two yeanks namely, of I Dand 
and I EaSTBAC cquall colD 
of ES. 


A 


| 


Demonſtration. 


Foraſmuch as the right angle figures are reciprocally pro- 
portioned , therefore arc hey equall, (by 1he 14 of this 


beok. ) Secondly , if the right angle. figures LB A &E. 
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" andl D FEbe equal,rhen are chey reciprocally proporti- 
oned , by the aforeſaid 17 of this book : it is then evident, 
that the four lines C I,I D,E Fand IE areproportioned, 


Theor. 12. Prop. 17. 


| If there be three right lines in proportion, 
 theright angle figure that us included of 
or under the extreams , is equall to the 

| ſquare that is made of the mean, and if 
 the-right angle figure which is made of 
 theextreams,be equall tothe ſquare of the 
mean, then are thoſe three right lines pro- 


portzonall.” 


The Demonſtration of this Propoſition is in effe& all 
one with the former, the difference is, that here is ſpoken 
of chree lines, and there of four, which if we hererake the 
mean twice (whereof commerh the ſquare) then is the 
work all one with the former propofition, to bring four 
Ines proportioned, where the rwo meansareequall. 


Probl. 6. Prop. 18, 


Upon aright line given,” to deſcribe a right 
line figure like, and in like ſort ſctuate, t0 
aright line figure given. © 

Conſtruction. 


The right line given is G F, the right line figure is A 
B C D, 
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B GC D, dividethe ſame fignre into two Tri 

may be doneinall righr line figures , of —— 
loeyer,& the number of criangles wil be leſſe by two then 


the number of ſides)whichare DBA & DB C.th 
Ne 
the 23 of the firſt book) make upon the line GF an nn 


in the point G, equall corheangle BA D, andin F make 
another angle equall ro B D A, the lines. which make 
theſeangles are G Hand F H,whbichconcurrein the poinr 
H, make alſo upon theline H F two angles, asin Han an- 
gle equall ro C B D, andin F, another equall ro CDB, 
the lines which make this angle concurre in ghe point E, 
then is the figure G HE F deſcribed upon the line GF, 


and in like ſort ſituated untothe figure ABCD. 


Demonſtration. 

Forafmuch as theangles H G Fand 'HFG are cquall 
tothe angles BA Dand BD A(by the x2 of the firſt book) 
the angles GH F and A B D,arcalſo<quall , and (by the 
* fourth of this book ) axe the ſides including equall angles. 
proportioned,rhat is G F ro GH, & HF to A D;as A D 
to BA and B D,the Triangles. GH F and A BD, thenare 
- alike ſituate, and by the ſame reafons are alſo a 

t 
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the Triangles HEF and-B CD are alike fituate, and 
therefore the whole right line figure G HE F, alſo alike 
ſievated to the given figure A B C D. 


Anotber way. 


Extend theline D A toI, that DIbe equall to the gi- 
ven line G F, then dtaw from I a line paiallel to AB, 
which ſhall couch che produced line D B in the point K, 
and from K draw another line parallel ro B C touching the 
produced line inthe point L, then is the figife DIK L 
cquall, and like firuate to the figure FG H E,made up- 
on the line DTbeing e<quall co the given line, the truth 
whercof may be underſtood by the 2, 4, and & propoſitions 


of this fixt book, 
Theor. 13. Prop. 19. 
L ike T rimgles are one toanother in double 


proportion that the fides of like proporti- 
on are. 
Conſtruction. 


Theſe two Triangles AB C and D EF are alike fitu- 
ate, therefore is'the þraporton-ofthe Triangle D E F t0 
the Triangle AB © doubletothe proportion of the pro- 
partioncd lides, namiely,as DEroAB,nnd D F co A Ce 


Demonſtration. * 


Seek firk of all, ( by the x1 oa ion of rhis bupk) a line 
which hall be inpraportjonto AC, as AC s to DF, 
_ (that isia a third proportion) which line-is digs © 

tral 
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draw the lincE G, then (69 the ſecond part of 1he r5 prope- 
fition) are the Triangles DE Gand AB Cequall, in re. 
e& of the equality of the angles A and D, wherefore 
(by the 7 of the fift book) hath the Triangle DEF, ſuch 
proportion to the Triangle AB C,astoD EG, andthe 
Triangle D E F hathtothe Triangle DEG, as the line 
D Eto D G (6y:he firſt propoſition) therefore, foraſmuch 
as the three lines DF, A C,and D G are proportionall, 
hen (by the ro Definition of the fift book) the proportion 
of D Fro D G(being equall ro the proportion of the Tri- 
angle DE F, to the Triangle AB C)is double to that of 
DE wo AC: it is then manifeſt, thar che propoſition 
is erue, and cherero doth Evclide ſer down this Corallary, 


D0 FA C 
 Hereby jc is manifeſt, that jf there be three right lines 
9 proportion, as che firſt is tothe third, fo is the Trian- 
gle deſcribed upon the firſt, ro the Triangle deſcribed up- 
On the fecond, if the ſame Triangles be like and in like 
fort fituace, for it hath been proved, rhar as thelineD E is 
y ry = D G, ſo is the Triangles DE F, to the Trian- 
gleABC. 

And hereby it is ro be natcd that that which in the 10 
Definition and more following Propoſitions is ſaid of 
double proportion, mult be micdoales well of a leſſer, 


| or 
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or a greater proportion, for bythe intent of ths Propoſition 
is the proportionof the Triangle A,B C to the Triangle 
D E E,double rothe proportion of the proportioned {ides 
AC to DF, although-the proportion of -the Triangle 
ABC toDEF is lefle then the fides AC to DE, 
wherefore, foraſmuchas the leſſer Triangle;is comparedro 
thegreater, likeas alſo the lefler fidero thegreater, it is (by 
the ro of the 5 book) that the proportion is lefle rhen a 
whole, wherefore, by the intent of thu propoſition, it is to 
be underſtood, rhar the proportion of this Triangle ABC 
tothe Triangle DE F isdouble as litrle, as the proporti- 
on of the ſide A C to the ſide D F, and likewiſe to the 
conirary, the proportion of the Triangle D E F to the 
"77 e5 A B C, 1s double as great as the line D E to the 
ine A C, | 


Theor. 14. Prop. 20. 


Many ſided figures right lined, which are 
like ſctuate may be divided into like T ri- 
. angles frtugted, equall in number, and of 
like proportion to the whole, and the one. 
of thoſe many ſided figures is to the other 
figure in double proportion, that the one 
of the ſades of lt proportion, is to-0ne of 
the fades of Tike proportion, © 
©," Conftrudtion © | 
Theſc two, many fided figures. ABCDEF hr 7” 
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HIKL MN O arelike fituate , therefore the may 

both dfithem divided into as many Triangles, and. Fo | 
fityace, the one as the other, which to do, d1aw from one 
anglc1n cach figure, (whichare compared the one to the 
__ ix lines to to cach _ of the gar ure, as from C to 


A, ro G,to F, andtoE, and from K thelike ro H, 0, N, 
M, L, ſo is each figure in five Triangles divided, which 
m the firſt figureareC AB, CGA,CFG, C E Fand 
CD E.,and in theſecond figure K HI, KOH, KNO, 
K M N andK LM, theſc Triangles have equall propor- 
tion, the firſt Triangle of thefirſt figure, rothe firſt Trian- 


gle of the ſecond figure; and thetollowingto the follow- 
ing. ; 


Demonſtration. 


Foraſmuchas the fide B C is to the fide B A, as I K is 
to I H, and that thoſe fides include equal] angles BandT, 
thoſe Triangles C A Band K 1H arc equiangled (6y the 
5 of this book ) and(by the fourth prope ſuion) _ BCorB 
A ſuchproportion to A C,as I K or IH hath co KH, 
wherecfore the Triangles C A Band KHI arc alike, and 
like fituate, and by the ſelf _ reaſon alſo, the I00S 

Z gles 
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te» C'D E and K L M,furchormoce:{toing that theangles: 

: AG and:Þ HO arc equall; as alfo-ÞA.CandÞ HK, 
rheangles remaining of rhe'T1 C:&AandiK ©: H, 
namely, CA G and'K H' O-ave alland: choy be- 
ing-included'with progortioned{ides AC and AG, and 
H Kand HO, the Triangles C GAand KOH are alſo 
proportioned, anda like ſcituate, asalſo by- the fame rea- 
ſons the other Triangles remaining. . 
. Secondly, foraſmuch as the Triangles C A Band K H 
[are like ſcruate in forme, equiangled with: fides propor- 
rioned, hathalſo-(by the former propefition) their propor- 
tion one to another, double to the proportion-of their pro- 
portioned ſides, and thar cach like figure in forme and ſci- 
cuation , may be divided into like Triangles in number 

and form, it followerh )by the former Propoſition) and ( 
thy 2.0f fe hook) thar, the, progorrign, at the-who 
fhgure ABCDEEFSG,, is torhe whole.tigure HIKL 
+ M -N:Oalfo douþletarhe proportion.af the {ides,, which 

ſtandin/like propontionone to, anather., = 


. . Theor. Props, 2%. . 

Right line figures, which are like to one and 

the ſame right ne figure, ke alſo the one 
to the other alike. © 


Demonſtration. 


The truth of this Propoſition is evidenr,by the ff com- 
_ (Pans, look farther hereof inthe $: Pop Riton of 


» 


The- 


Euvlides\ Elemans. 
" Theor. x6: Prop. 22. 


I 4 there be for right lines proportional, the 
right Tine figures alſo Lfertbed #pon them 


| beg andin like ſort ſet, ſhall be pro- 
| and iftbe right line figure de- 


# tribed upon them be proportional, thoſe 


right lines ulfo ſball be proportional. 
Demonſtration. 


* Forttanch as {by the 20 of this book) the proportion of 


hefigur which atelike ſcituate, are double ro the pro- 
portiencd fides or lines, it followeth 


Thule ea foe enth common eee hat this propo- 


db, —_— 
Theor. 17. Prop. 23. 


Ppeiangled Paralelogramthave the one 10 
the other, that proportionwhich is comipo- 
ſed of their ſrdes. 


Conftraton. 


,—_—_ parallelograms have the one to the other, 
ftion which che produR ofthcir fides doth com 


© name| the parallclograms ABCD and EFGH, 
pt "chereforels theproportion of the 


ogra ABCDwEFGH, ur proportion whic > 
4 7 pro- 


v35 


hho as. Aa. . 
ELL Y 


The Je fokh Bibkif 

| produce of Ly ſides, - 

A RO ro and BC 

x. 7 F - —_ ra FG, dr ABtoFG 
, |, andB CtoEG, 


= $4 Demouiſtration, 


f | + Let \vs. firſt rake the 
|  parallelograms to beright 
SEA 1H — zandforaſmuch as 
D ' (by vhe fift. definition of 

this book) the product of AB, wa B C, to the produt 
of E F with F G \&4;propprtion com led of the pro- 

- portion of rhe lines AB and B C the power thereof com- 
parcd tothe proportion of linero line, asof FG to.FE is 
in proportion one and the fameto the power of parallelos 
rams, it followerh chat the pare gram, ABCD hath 
Ze h proportion to the parallelog tamEF'G H,asthe lines 
ABwith B C is to the lines E F with F G, their propor- 


ya 


any 


tioned {ides. | 
' Butifthe parall ms be nor t hi led, as here, 
where the gel GE nd F.EH Fe, ler, there be 


drawn'tli c Pope Ke BK and FL, then hath B'K 


0's | "KA. 


ep, toE L,as yy to E E, as ; may be under- 
the fourth of of this book) ſceing cha the produR of 
the 
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, 
the baſe with the perpendicular doth Sroduce the power 6 
of the parallelogram, we may conclude (by the !r 2 of the p 


fift book, and by the former demonſtration) that the Propo- 
fition'1s true in all parallelograms, which can be underſtood 
alſo, in regard, that Parallclograms hath rwoproportions 
tg becompared the one tothe other, namely, the propot- 


tion of height, and rhe proportion of the'baſ?, like as can 
be underſtood (by the firſt propoſition of this buok,) = © 

| Theor. 18. Prop. 24. 
In every parallelogram, the parallelograms 
about thediametient or diagonall, are like 
© . untothewhole, andalſolike the one to the 


other. 


EDT OE ER SA GPCR 54 
<. \ 


' Conſtruction 


gramNWZQ,the a,, LIN 


they have the angles - 
Q W common, there- -- 
fore theyare like unto 
the whole, and alſo 


one like another. 


rallclograms O G I | 
Q,and MW X G, ; 
doe ſtand upon the 
dagonall WQ_, and \ 
Vo 


006, oh |= oc 1 TIT ot EIT CY PRAM WS RR. OTE Pane on Ye CRT 4b us GR EF WP TRY ur | 


22 The fxth Book of 


Demonſtration. 


Faxaliouchas M G Tis parallel ro W Z and X G O,ps- 
xallel tro. W N, 2nd char the diagonall line W Q doth 
paſſe fbrough the point G, rhatis common, it followerh 


47 the 2.9 of the firſt book ) that the angles X WG, 


V GM. 1G-Q, and G.QO arc <quall , asallo M W 
G,XGW,OGQ,and GQ 1, and the fides which 10- 
clude equall angles, are proportionall (by the fourth of 
this book ) namely, as. KW w X G, ſoIGroIQ,, and as 
WMroMG, foG Oro OQ, theanglesof the parallc- 

ans GX W M,and Q1G O wcechenequall, andehe | 
liges propartioned, agd thereforealike Icicuate, and by the 
{anc zcalon.is allo thewed, that the lame paralielograms 
arcalike, aodin like fort \Cituate to the w lelo- 
| 51ph 'W ZQ ,whercin they ſtand, and that the Propo- 
ti 0 OR 


Prop. 25. 


Pr oþl. 7, 


Omto a right line figure given, n0 deſeribe 
anotber figure the , which ſhall alſo be 
nall unto another right line figure gi- 


eq 
Conſtruction. - 

 Therighr line figures given areAB © DF 
1s required to make a right line fone Pooh we Na 


W,and like,and in likefore ſcituare,rothe 
ABCDE. - Todorhe  -*—"g NG 


Reduce the figure W intoa Triangle of the ſame quan- 
| tity , 


Euclides Elements. 


tity, andrhen into a ParalleJogram - of | 
book ) andtheniinro a ur (rh noe the Mer ) 
Reduce alſo the figure A BE DE imoa ſquare, as EN 
O.P,, ſetthofe ſquares the one within the other, (by the 
waerking of the 1.5 of the ſecond hook) and ſer one (ide of. the 


TY WRAY 
| P i} 
phe. line Sgure:, as A E , ſothar is doe make with the 
oo EN togauher, one.right line, as A E N\, andthe 
lefler ſquare within the. ſame,as E H G E:thenis AEHN 
in oneright line , then from theanglt E of the right line 
figure AB CBE. Divide the figure intochreerriangles, 
drawing two lines from the angie Band Cas E Band 
E C, then ſcek (by#h 


e r2 of this Book) a linewhich hath 
proportion ro ED, likeaschefide of the ſquare E H.hath 
toE N, which isE I,ſcrthat from E towards D,comesto 
I. And'from the poim Þ draw lines paralket rothe'lines of 
the rriangles, or ſides of the figuie-D CG B and B.A, as 


the lines I K, K!Land LM , thenis theright I" 


. 2” EEE 9 0 * — 
PP Ka wy T 
__. 
” hs... y 
£ 
- 
| ; 


. 4 | ” 
I ERIE DIR NES on a | 
Ts "Wh Fee Td. ICs £7 . 6 ' 24 Þ: war — — 4 
EEFCARTTII SY 757 222* Rand von 
\ , »* 2 


RE ei pulik 


ML K Tequall tothe righr line figure W, and like unto 
the right line figure ABC DE, in form and ficuation. 

Demonſtration. 

Foras much as the ſides of the triangles of the figure 
M L K I Eare proportioned to the fades of the figure A B 
C D E(cach of them to that to which itis compared)then 
are they equiangled (by the ſixth of this Book) and like (i- 
ruate, (bythe 18 of ths) the wholefiguresalike M LKIE 
like A BC DE. Sceing then that (by the 19 4nd 20 of 
tb Book) the proportion of the figure ABT D E tothe 
proportion of the figureN L KI E, is doubletothepro- 
portion of thefides, namely, EDandEI , as alſo the 
{quaresENOP to EHGE, doublerothar of EN to 
EH,andtharE D tstoETL,asE N to EH. Ir followeth 
(45 we may conclude by the 11 of the 5 Book, andby the ſixt 
common ſentence, ) That the proportion of the figure A BC 
D E,isrothefigure MLKIE, that is, the ſquare EN 
OP,rotheſquarcEH G F, asthelame ſquare ENOP 
is tothe figure M L'K L E, and by the g of the 5 Book , the 
figure -M L.K'1EisequallrotheſquareEH GF, which 
is alſo equall tothe figure W.. The-right line figure-M L 
K T'Eisthen equall tro the figure W, and like ſituate to the 
figure A-B CD E, as the Propofition requireth. + - 

Theor. 19. Prop. 26. 

If from a Parallelogram be taken away a- 
uother Parallelogram like unto the whol, 
and intike ſort ſet , having alſo an angle 
common with it , then 3s the Parallelo- 
gran about one and the ſame Diagonal! 


ine with the whole.” Con- 


, 


This Propoſition isthe converſe of the 24, for where. 
as therethe likeneſle , or like fituation is raken from the 
common angle, andthe (tanding upon the ſame Diagonal, 
or Dimerient, ſo here by che common angle, and like ficn- 
arion1s proved , the ſtandrng upon the ſame Dimetienr, 
whereforethis Propoficion,then & by the ſame 2 4, and the 
Demonſtration there ſufficiently proved, 


Theor. 20. Prop. 27. 


If upon the balf a right line bemade a Pa- 
rallelogram, and upon 4 part of the ſame 
line be made another Parallelogram , in 

- ſuch ſort that a Parallelogram made upon 
the part remaining , like unto the firſt, 
and imlike ſort ſrtuate , and flanding upox 

_ . theſame Dimetient , then «the Paralle- 

' logramſlanding upon the balf Line,grea- 
' ter then that which ftandeth upon the 
firſt part- 
_ _ +., Conſtruction. 
The righr line is E D, the midſt of the line is F , upon 
tchehalf line'E Fis made a Parallelogram F.P, and.upon a 


part of theline ,;45 upon-D L is made the Parallelogram 


DI; ſo that a Pazallelogram upon the part remaining. 
Sod Aaa As 


Euclides Elements. 24.1 
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| M. upon R 7 090 
| N H ly, theparallelogram 
Munn 3 : p like to F 


P, and in like ſort fi- 
: 3 ruare, then 1 pt pa- 
: + ralldogramFÞP gra- 
: 6 rer then the parallclo- 
gram DI, and allo 
Crean ——_—_ pa- 
INC rallelogram ', in 
K-19 ain EANis 
* arightline. 


mn w 


Ing 
| 


| 
E Tm - 


Demonſtration. 


For as much as the Figures F Gand F Care equal! (6 
the 36 of the 1 book) asalſoF land I Pequall ( bythe 43 
of the r book.) It followerththar the parallelogram FP is 

reater then DT, by the parallclogram Al. Secondly, 
ccing that F Mand F N areequall (6y the aforeſaid 35 of 
the r Book) asalſo the ſuppliments AMand A K ( bythe 
43 of the r Book )it followeth , thar if we take like things 
from likechings, that D.N and N A rogetherarecqual to 
FP. Iris thenevident, that EP isalſogreaterchen D N, 
by the figureN A. | os 


Probl. 8. Prop. 28. 

Opon 4 given right line, tomake two Pa- 
rallelograms of one and the- ſame height, 
whereof the one ſbalbe in form and ſine 

_ anon, 


Euelides'Elements. 


the other ſhall be in quantity, equall to a 

right line figure given, ( if the figure 
given doe not exceed a parallelogram , 
made of the hatf line given , and inlike 
ſort ſrtuate , toa parallelogram given ) 
and wanting in figure, by the parallelo- 
fron firſt named, to the filling up of the 
ine given, 
ConſtruQion. 


Thegiven right line is D C,the Parallclogram (where- 
unto. ſhall be made a parallelogram like, and in like fore 
ficuate,) is B,and the right line figure, (whereunto ſhall be 


made upon theright line given, aparallclogram equal to 


the ſame figure) is A, which parallelogram thall want in 
figure (of the filling thereof, namely of theline given) by 
a parallelogram liketo B, andin like ſorc fituare, rodo 


this. 


O, and upon rhe half line D O (6y the 1 8'of this book ) de- 
ſcribe a right line figure like unto che parallelogram B,& in 
like ſort ſituate, whoſeſides ſhall be in like proportion the 
one to the other, as the parallelogram B, namely,as Q R 
roGF,ſoQSrto GO, whichis the parallclogram O D 
FG, andproduce F G to E, and draw theline C E pa- 
rallel co O G, making ſothe parallelogram CO G E ec- 
quall co O DF G,, now if the right line figure A were 


Aaa 2 equal! 


= 
"= - a | 
: n. \ 0 *. 
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ation, like to a given Parallelogram; and © 


Divide the line D C, in ewoequall parts in the point 


"* 3S: ISO OY 


Re eee a Ar A i EE en "LAST v 3 


Aa 
- lh. led... ME its - 
= 


NE A TON I Shoes heats oe) 120 I 


OO. wh 


wn. :quitoCG, mc 

| ; HEWbo: . IND IxS EDT work's finifh'e, Bus x 
* :\ - : . ts ſuppoſedtobe leſſe 
: 2? thenG Cbyacerain 

* , *, 3 -} figure reduced into a 

I * 6 [ Japan, in the 
Su Su — me , proportion {6 
1 | 4 % 3. " of 1h book þac 
LJ... ther of the ſame) 

by O P.. DP which pacrallelogram 


-1S TH (the difference 


I Ee: Qs between C O andthe 
\ heure A.) 
BY. | B This IH applyed 
\ | | withn OF, having 
| we $. an angle common 


| YG with the ſame in the 
point G, which by the 26 of this book ſhall ſtand upon the 
Dagonall D G, then produce I L ro M'on-the one fide, 
and to K on theorher fide, produccalſo HL to P, then 1 
{ay char the parallelogram C L. (ſtanding upon the onc 
part of thegivenline C D, namely, upon-the-part C P) is 


_ equallcq the righr linefigure A, and doth want in figure 


ot the whole line C D, by the parallelogram L D, ſtand- 
1g uponthe other part PD, which parallelogram L D is 
like to rhe parallelogram B, and in. like fort firuate, 


Demonſtration. 


Foraſmuch as the parallelogram DG is equall ro the 
right line, figure A, and to the parallelogram IH roge- 
ther, andthatth= Gnomon l LH FDO is alſo e<quall 
roche ſaid figure A,the ſupplement MH is cquall to the 


ſup. 
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fupplement I, O'{6y rhe #3 of the firſt book) m&ÞMP is 
commont0 themboth,wherfore the wholeparalleJogram 
DH is equallto the whole paralelogra&v D I.-Bar D 1 
is equallto I C (bythe firſt of this book) by reafon that 
O Cisequallro O D, and I Cisthencquallro DH, to 
this adde I P commonto both, then is the whole paralle- 
logram C L equallro the whole Gnomon ILHFDO, 
and it is proved that the ſame Gnomon is equall to the 
figure A, and upon the part of the line C D remaining, 
Þ Dis made the parallclogram, P M like unto B, and in 
like ſorr (icuate, forit ſtandeth upon the ſame Diagonall 
line G D, which-was required to be demonſtrated. 


Probl. 9g. Prop: 29; 

Upon a right line given, to make a Paralle- 
logram equal to. a right line figure given, 
and exceeding in figure by a Parallelo- 
gram, like unto agiven Parallelogram. 


_ Conſtruction. 


The given right line is O R, the right line figure given 
(whereunto is required upon the ſame ling O R, ro make 
an equal parallelogram)is A,and rheparallelogram where- 
unto the exceſſeis requircd to.be like, is B, it is required 
apon the ling R to make a paralſelogram, equall.to A, 
aadexceeding in-figure by a parallelpgram, hke , unto. B. 

Dividethe line O R into two equall partes in the point 
[, and upon the halfe line O- I deſcribe a paraſlclograuz, 
like anto B, (4 rhe 18 of this book) andia like ſort. ſituate, 


whoſe 


SO NEE RAS ris; wo > 7 
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whoſe ſides ſhalb have” the ame- ion, namely, as 
X YtoX V, fo1O co OL, chenreducethefigure A in- 
coa Triangleequall tothe ſame (by the 4.4 of the firſt book) | 


- 


T —y 
ov |'B 
| S 


and again that Triangle into a parallelogram eqaall ro the 
fame (by the 41 of the frſt book ) and laſtly, _— pa- 
rallelogram into the height of the line given (by the 44 
of the firſt beek) that is O R, and there Fall come the 
breadth O T or R Q, with which breadth make the paral- 
—_— OQ, and extend thelinesR O to H, and QT 
ro N,cxtendalloMIrtoP, then from the point N draw 
aline parallel ro T L, through the point H to K, and ” 
2 


tend M L to K, to make the figure compleac: Then 1 ſay, 
that the parallelogram N R'is cquall to the given figure 
A,and cxcecding the ſame by a arallelogram, namely 
N ©, which is like and in like ſort fatuateto B, 


Demonſtration. 


Foraſmuch as the parallelogram N M is equall to the 
paralleclogram O M rogether wich the figure A,it follow- 
eth that the Gnomon K LO IPN is cquall co the figure 
A, and (6y the 43 of the firſt book) the parallelogram or 
ſuppkement O K is equall co O P, which OP is alſo c- 
quallto P R (by the firftof this book) therefore theparalle- 
lograma N R is alſo equalltothe figure A, together with 
the parallelogram N.O, which N O is alſo (by the 24 # 
ths book ) like andinlike ſort fituatero O M, and the ſame 
O M is proved tobe like to B, therefore alſo N.O is like 
to B, which wasTequired ro be gemonſtrated, = 


T odwoide a right line given, by extream 
and mean proportion, © -* 
Conſtruction. | 
The given right line is A B, divide the ſame line AB 


into two parts, 4ccording 19 1 1 propoſition of the ſecond book, 
asin F, then is the ſame line A Bdivided io the point F, in 


extream and mean proportions, 
De- 
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The fot Bookafor 
Demonſtration. 


Fota{much as the 
phe line figure in- 
cluded with A B 
G andFB, as FBC 

: -E Is equall to. the 

: ſquare of A F, as 
| the ſquare AFGH, 
? irfolloweth (6y the 
TRDDIBE Fx We (+«.: £7 Of this book) that 
oh A ,.-, H theline ABis divi- 


ded in extream and mean proportion, that like as AB to 
AFBfoAFroFB. POE 


Theor. 22. Prop. 31. 


In riob "i Triangles, the figures made 
of the ſide ſubtending the right angle, is 
 equal.tq the figures made of the fades com- 
prebending the 7 right gl ſo that. the 


ſaid three figures be like and in like ort 
fo tuate or deſcribed, log - 


AM 7 Orr ng 


Upon ia right angled Triangle A B C, doth ftane 
three righr line figures like and in like ſorr frtuare' or de- 
ſcribed, as D, E and : the figure D doth ſtand upon the 
ſubcending ſide of the right angle, I ay, that the faid fi- 

gure 


Euclides Elements, 249 
| gure D isequall ro the rwo figures Eand F, being made in 
like ſort tothe figure D, and ſtanding upon the other two 
ſides of the Triangle AB 

and A C, comprehending OC 
the right angle. 


Demonſtration. \ p 
Foraſmuch as (by rhe 47 \_ ud 

of the firſt book) the {quare 

of the fide B Cs cquall to eds 

therwo ſquares of rhe f1des 


{ubrending the right angle, | 
namely, oftheifides AB and A Crogether, and that (6y 
the 19 and 20 of the ſixt book) the proportion as well of 
ſquares, as of like formed Triangles, and all other like 
formed right line figures, are double tothe proportion of 
their proportioned f1dcs, it iSevident (by the 7 i of the fift 
book ) that the figure D is equall to the two figures roge- 
ther Eand F. | 


+>... hence. 33- - Evo. 23; 
If twoT riangles beſet together at one angle, 
baving two fades of the one proportional 
70 two ſodes of tbe other, ſo that their fades 
of like proportion be alſo parallels, then 
the other ſrdes remaining of thoſe T rian- 


gles ſhall be in one right line. 


The ſixth Book of 
Conſtruction. 


Of rheſe two Trian- 
glcs ABC&CDE, 
1s the ſides A B propor- 
tionedro CD, as CB 
is ro ED, and AB is 
parallel to © D, andB 
CtroDE, and the an- 
ples C doe touch one 
anotherin the point C, 
wherefore the fides A 
C "E C and C E doe ftand 

in One right line. 


Demonſtration. 


Foraſmuch as C D falleth pon the varallels CB and 


E D, and C B upon the parallels A B and CD: ir fol- 
lowerh (by rs 29 of the fo book ) that theangles C D E, 
BCD and C BA are equall, as alſo the angles D C E 
and B A C,andalſoDE CandB CA, the three angles 
upon the line E CAinC,as BCA, B CDandDEC, 
arecequallro the three angles of the Triangle, any one of 
the two, "i (by the 32 of the fir foſ book) are equal! to 
e 


rwo right angles, 7 fallowerh (bythe 14 of the ſame firſt 
book) char A E (being thefides of rhe rwo Y nl x4 
are one tight line. 


Theor. 24. Prop. 33. 


In equall Circles, the angles have one and 

| the ſame proportion that the Circumfe- 
rences have wherein they conſiſt, whether 

> theanglesbeſet at the Centers , or at the 
circumferences,and in like ſort are the Se- 

ors which aredeſcribed upon the centers, 


Conſtruction 


Theſe circles ABCand DEF are equall, therefore 
are theangles C to E, and I to H' in like proportion the 
one to the other , like the parrs of the circumference 

- whereupon they ſtand, namely, as A B isro DE, and 1n 


like mannerarethe angles of the Sectors in proportion, 
one to another, as the part of the circumference is where- 


upon they ſtand, namely, theangle Ito the angle H, as 


the part A B isto the part D E. 
wm : Bbb 2 De- 


_—— 
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Demonſtration. 


Foraſinuch as if both the Circles whole Circumferences 
equally were divided intoas many equall parts, as could 
be imagined , and thoſe equall parts ia both the Circles 
drawn wich lines trom point to point, (of thoſe diviſions) 
thoſe lincs (by the 29 of thethirdbook )'are all equall, and 
if from the Center , there be made upon the ſame 
lines as many Triangles , by drawing from the Center 
to each point half Diameters, then are choſe Iſoſcheles 
Triangles equall , and the angles in the Center equall 
( by the _ and eighth of the firft booke ) if then in 
each circle, there were made by chance any ſuch angles, 
by adding ſo many of thoſeparts-togerher, as is required 
(how many ſoever) thoſe angles {hall contein each of 
themſa many parts of thecircumference, ſo that thoſe an- 
ples ſo added, ſhall be ſuch parts of four right angles as 
the wholeparts of their angles taken in the circumference, 
is tothe whole circumference. 

It followerhthat (by the r 2 of the fift book) the angles 
added inthe center, have ſuch proportion one to another, 
as the parts of the circumference ſo added haye to the 
whole, wheretore the angle hathtorheangle H ſuch pro- 
portion, as the parts of the circumference AB hath to D 
F,and (by the 20 of the third book ) the angles at the cen- 
ter are double totheangles at the circumference, ſo that 
theangle Tis doubleto theangle C, and ſois H toE, it is 
then evident (bythe ry of the fift book) thar the angles C 
and Ealfoare proportioned like as che parts of che circum- 
ference, whereupon they ſtand, that is as A. BroD E. 


Se- 
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Secondly,the Sectors of the Circles AIB, andDHE. - 
have ſuch proportion one toanother,as the angle I hath to 
the angle H, or as thearch A B hath to thearch D E, and 
the ſame which is ſaid of arches is crue (by the r1 of the 


fift book) allo inanglcs. + 


Demonſtration; 


Foraſmnch as the center in all places is equally diſtant 
from the circumference (by the r 5 definition) that all half 
diameters of a circle are equall , and doe all of them fall 
(as it were) perpenCicular upon checircumterence, and we 
may conclude, that likeas in the firſt propoſicion, of the 
ſixth booke) is ſaid of Triangles of equall height, it is 
there ſhewed that thoſe Triangles are in proportion one 
to another, like as their baſes, even {o herealſo of Circles 
ſeors ; for they arc in proportion one to another as the 
parts of the circumference whereupon they ſtand. 


And herewith s the firſt ſix Booksof EUCLIDE ended. 
There be hereafter added certain Propoſitions, which although 
theybenot EUCLID 5s, yet becauſe they are both witty 
and uſefull, I thought it good not 10 omit them, they are ſix 
in number, whereof the firſt © a Probleme, and the reſt are 


Theoremes. 


The end of the ſixt Book of Fuclide. 
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Propoſition 7. 
To make two right line figures , like and equall , and in 


like ſort ſunate, unto 4 right line figure given, which ſhall 
alſo have a proportion given, 


ConſtruRion, 


The right line f- 

C | gure (to which the 
3% "We other two figures {hal 
be rogether equal,and 
alſoalikein form and 
ſituation) is L, and 
ſuppoſe the line A C 
of the figure L be divi 
| _ dedin the point I (by 
A the 10 of the ſixt book ) 
H into ſuch proportion 


as 1s required that the 


figures ſhould have 
one to another, and (bythe r3 of the ſixt book) findea mean 


proportionall linebetween A and] C, which line is I B, 
Jer that line I B ſtand right angled Upon A C in the point 
I, and draw the lines A Band B C, and upon the ſame de- 


(cribe(by the 18 of the ſixt book) two tighr 6 1 gpot 
| L,and inlike ſort ſituate, as Hand K, Ss 
De- 
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Demonſtration. 


Foraſmuch as theangle ABC is a right angle, as in 
the 13 propoſition of the ſixt book is ſhewed, and that (by 
the 8 of the ſixt book) the Triangles I B A, I C Band A 
B C,arc cquiangled, and that (by the fourth of the ſixt 
book) the (1des are proportioned, namely, AB to B C, as 
Altol B,andIBrtolIC, therefore(6y the tenth Definiti- 
and 1 9 of the fift book) the proportion of AI tolIC is dou- 
blerotharof AB toB C, and the proportion of the like 
formed figures, as of Hro K isalſo ja le to that of the 
lines A Bro B C: it followeth (bythe r r of the fift book) 
that the proportionof H to K, is alike, and (by the 31 of 
the xt book) are the right linefigures H and K together 
cquall to L, which was requiredto be proved, 


Propofition 2. 


If two right lines cut one another obtaſe augled wiſe, and 
fromthe enas of thoſe lines which out one another be arawn 
lines perpendicular 18 either line, the lines which are bt- 
tween the ends, andthoſe perpendicular lines are cat reci- 


procatly. 
-Conſtruction. 


The right lines A : : 

( et? L" 

Eand BC doe cut 2_—- 4 
one another obtuſe- | Ex em 


ly in the point I, and / BEES co II | 
the perpendicular line Pe 2 A 
from the point E fal- 

liog upon the line 
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B C inthe point B, andalſo from the point C, upon the 
line AE in the point A, then I ſay, that the parts of the 


lines A Eand B C from the point I are reciprocally pro- 
portioned, namely, AItol C,foBItroIE. 


Demonſtration. 


* Foraſmuch as the angles CandE are right angles, and 
thatthe angles AIC and BIE are equall (6y the 15 of 
the firſt book) it followeth {( by the 32 of the firſt book) 
by conſequents, that the angles ACTI and BEI are c- 
quall, and ( by the fourth of the ſixt book) are the {ides 
proportioned, ſo that  AlisroIC,as B [ isroIE. 


Propoſition 3: 


If two right lines make an acute angle, and from their ends 
be drawn to each line perpendicular lines cutting the ſame, 
the two right lines given ſhall be cut in reciprocall propor- 
t10n 4s the ſegments which are about the angle. 


Conſtruction. 


Theſe two right lines A Band 
A C doe includean acute angle 
in A, and from C is a perpendi- 
cular line drawn upon AB in the 
point H, and another from B up- 
onACinl,thenis AB ro Al 
in proportion as A C is to AH, 
andas A Cisto AB, fois AH, 
toAI.. | | 


De- 
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Demonſtration. 


Foraſmuch as the two Triangles AIB and AHC 
hath the angle A common to both, and the equall righc 
angles Iand H (then asinthe former is ſhewed) they are c- 
quiangled, and the fades ſubtending equall angles are pro- 
portionall, where henceit is evidenc, chatthe Propoſition 
1STrue, 


 Propolition 4. 


If in a Circle be dr awntwo right lines cutting the one the 0- 
ther, the ſections of the one, to the ſettions of the other, 
. ſhall be reciprocally proportional. 


Conſtruction, 


In this Circle doe the 
right lines RM and WF 
Cut through the one the 0- 
KR ther in the point I, there- 
fore are the parts of the 
lines —_— proporti- 
oned, namely, as IM tol 
F, (lo WIrtoIR. 


W M Demonſtration. 


Foraſmuch as the right angle figure made of 1 M and1 
R (by the 3'5 of therhirdbook) is equall to the right _ 
figure made of I W and I F,and that (by the 4 of the ſixt 
book) the parallelograms made of the faid lines (Wy this 
Propoſition the lice which herearethe parrs or ſegments 
of the ſaid lines by this Propoſition)are proportioned, iris 
evident, thatthe Propoſition is erue. ' 
Ccc Prq- 
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 BÞ Propoſition 5. 


If from « point given (upon plain ſwperficies) be drawntwo 
right lines to the concave circumference of the Circletheſe 
lines ſhall reciprocally be propertioned with their parts t4- 
ken without the circle,& moreover 4 right line drawn from 
the ſaid point, and touching the Circle, ſhalt be 4 mean pro- 
portionall, between the whole line andthe utter part or ſeg- 


ment. nw 
_ Conſtrudtion. 


The point withour the circle is P; the lines. drawn with- 
ia from rhe pont P to the concave fide of the. circumic- 
renceof this Circle, areP R andP F, and the touch line 


FHP 


H 


R 


iSP B, and the parts taken without the Circumference, 
areP GandP F,nowisP RtoP H,asP Fro Þ G, and 


P B is a maan proportionall line, be P , 
or between P Hand PF. rp moTy pat cody hs 


Demonſtration. 


Foraſmuch as (by the 36 of the third book & iohe an- 
gle figure made vl RandP Gigs mantel that 3f PH 
| = "af 
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and F, it followeth (by the 74 of the fixt book ) that the 

lines are to thetr parts reciprocally proportioned accordi 
to the propoſition, and (by the ſame 36 of the fixt book ) 
1s the ſquare of thelineP B, equall ro the right. angle fi- 
gure made of PRandP G, orof PH and P F, ir follow- 
eth then (by the 17 of the ſixt book) that the line Þ B is the 
__ proportionall between PRandP G, or PH and P 


Propoſition 6. 


If two right lines doe ſland between two parallel lines which 
are cut through with athird parallel line, that i done is 


equall proportion. 
Conſtruction. 


Thetwo ſtanding lines are AB A WT 
and C D, they ſtand between the p 
two parallel lines A C and B D, : 
andarecut through with another 1. 
parallel line HF in the points H H———F 
8 


and F, that cutting doth happen in 


equall proportion, namely, as AH - 
to HB, ſo CFroFD. B- D 


Demonſtration. 


Let the line C Bbe drawn, curting H F in I, foraſmuch 
as (by the ſecond of the ſixt book) AH isto HB, as CI is 
toIB,and C Fto FD,as the ſame Clisrol Bi follows 


eth (by the 17 of the fift book) that the propolition 1s true, 


FINIS. 


